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As recent headlines clearly indicate, the automotive industry 
is struggling to manage the exploding growth of electronics 
content and complexity. Already, 40 percent of vehicle cost 

is attributed to electronics and software, and 50 to 70 percent of 
electronic control unit (ECU) development cost is due to software. As 
a result of this dramatic increase in software content and complexity, 
meeting quality and reliability standards today requires analysis and 
diagnosis of complex hardware/software problems and a change in 
development methodology.

In addition, the automotive industry is challenged by an increasing 
need to reduce design cycle times and cost. Results from a 2008 
Dupont study showed that 32 percent of respondents indicated that 
“cost reduction” was the number one challenge facing the automotive 
design and engineering community. When asked what improvement 
would be needed to strengthen the industry, an overwhelming 53 
percent of users responded with “increase[d] collaboration across the 
value/design chain.”

When combining these results with the increasing amount of 
electronics content in vehicles and the dominance of processor-based 
electronics within that content, software becomes the central issue to 
which the challenges of cost reduction and collaboration must relate.

The Automotive Design Chain
Figure 1 shows a simplified diagram of the automotive design chain. 
It is comprised of hardware intellectual property (IP) providers, 
semiconductor vendors, sub-system suppliers and system integrators. 
All of them interact with software suppliers of IP and tools, and 
have specific technical and business concerns when it comes to 
collaboration and interaction amongst them.

Figure 1. Automotive Design Chain
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Hardware IP providers are focused on component architecture 
analysis and feature definition. The main objective is to get “designed 
in” by semiconductor houses. To achieve this, hardware IP providers 
must seek early feedback from their customers and perform early 
architecture analysis for hardware/software systems. While hardware 
IP providers have traditionally only focused on hardware, today, they 
need to ensure that their components—like processors—interact 
appropriately with the software that’s executing on them early in the 
process, or even provide essential software support.

Semiconductor suppliers have similar concerns in terms of 
conducting component architecture analysis and improving the 
likelihood of being “designed in” by their customers—the sub-
system suppliers. Even more so than hardware IP providers, they are 
expected to take full responsibility for device drivers and operating 
system (OS) porting to their chips. As a result, they are increasingly 
concerned about delivering software as early as possible. They are 
seeking new ways to advance software development to earlier project 
stages and to increase software development productivity.

Sub-system suppliers are mostly concerned about the quality, 
reliability and cost of their sub-systems. Given the large percentage 
of ECU cost contributed by software development, early start of 
software development and its productivity are of special concern 
to sub-system suppliers. Before committing to semiconductor 
providers, they like to validate the architecture of ECUs and their 
semiconductor content. Overall, sub-system suppliers have the 
following concerns: reducing product development cycle time; 
improving quality by testing as much as possible and using more 
systematic test methodologies; improving software development 
productivity and reducing cost by shortening bench time; and 
reducing the need for hardware prototypes.

Finally, system integrators are concerned about software 
development productivity, quality, reliability and cost. They must 
do software integration often across multiple communicating ECUs. 
The earlier they can get access to software development environments 
with models representing what the supply chain will provide to 
them, the better!

Virtualization—Dealing with Embedded Software
Mechatronic systems, or systems with interaction between 
mechanical components, electronics and software, represent the 
most complex, daunting challenges in the automotive design chain 
today. The interaction between all of these domains and the resulting 
number of variants that must be analyzed make it impractical to wait 

Enabling the Automotive Design Chain with 
Virtualization

Frank Schirrmeister, Director, Product Marketing, System-level Solutions, Synopsys Inc.                                                                                                         
Mark Williams, Director, Solutions Marketing, Synopsys Inc.
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for a true prototype to start the verification process. Virtual platforms 
have been used for some time to allow for the early development of 
software on a virtualized version of the target hardware. 

A virtual platform is a fully functional computer model of a 
hardware design that encompasses a single- or multi-core system-
on-chip (SOC), peripheral devices, input/output (I/O), mechanical 
components and even the user interface. The virtual platform runs 
on a general-purpose PC or workstation, and is detailed enough 
to execute unmodified production code, including drivers, the OS 
and applications, all at a reasonable simulation speed. Users have 
articulated the need for virtual platforms to not be slower than one 
tenth of real time to be effective for embedded software development. 
The achievable simulation speed depends on the level of model 
abstraction, which also determines the platform’s accuracy.

Not all areas of automotive electronics require the same level 
of accuracy. Figure 2 outlines the different types of automotive 
electronics: information systems such as navigation and Internet 
access that require fault-tolerant operation, body electronics such 
as air conditioning, door and light modules that are required to be 
fail-safe, and essential driving and vehicle dynamic functions that are 
required to be fault-functional.

Figure 2. Different Types of Automotive Electronics
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Likewise, when developing software on virtualized models of the 
target hardware, the different areas of automotive electronics require 
different levels of accuracy. For information systems, typically, pure 
functional models are sufficient. For more timing-critical elements, 
the virtual models of the hardware need to reflect increased timing 
detail. For the essential functions such as drive by wire, only part of 
the software functionality can be developed using virtual models of 
the hardware that are not fully timed. In these cases, users usually 
require fully cycle-accurate models of the hardware and, ideally, 
formal proof of accuracy for the hardware/software functions. 

With increasing processor and SOC complexity, both driven by 
increased silicon integration, it is becoming more difficult for cycle-
accurate models to be faster and easier to develop than the actual 
chip implementations in register transfer level (RTL) language. 
Consequently, users increasingly demand to use the actual physical 
prototype or to utilize models automatically derived from the RTL 
when using virtualization.

Standardization Enables Virtualization 
Virtual platforms can be developed based on written design 
specifications. Various environments exist to develop, analyze, debug 

and deploy virtual platforms and models. Software development 
platforms typically support the SystemC TLM 2.0 interface 
Application Programming Interface (API) standard and include a 
SystemC simulator. Similarly, mechatronic style platforms typically 
utilize the very high-speed IC hardware description language-analog/
mixed-signal (VHDL-AMS) and OpenMAST standards. Models 
from various sources can be used, and the resulting virtual platform 
is exported as a self-contained executable. The hardware/software 
validation platform and developed models run on any SystemC TLM 
2.0-compliant simulator and can be reused in a hardware verification 
context.

Models can be provided in various source formats, including 
pre-defined libraries and SystemC models created by algorithm 
development tools. In addition, models can be imported from 
custom C, C++ and SystemC, which may be created by third-party 
authoring tools. Figure 3 illustrates an example of a virtual platform 
for a simple ECU.

Figure 3. Virtual Platform of an ECU Complete with Virtual Engine 
Model
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In this example, all the models are coded using a loosely timed 
(LT) modeling style, and the processor model is instruction-
accurate. The peripherals are modeled in complete functional 
accuracy with precise register interfaces, so the software image 
developed on the virtual platform will run without modification on 
the actual target hardware.

Summary
Virtual platforms help accelerate software development by 
allowing for validation at a much earlier stage in the design flow, 
thus increasing development productivity. While less-accurate 
virtual platforms are sufficient for non-real-time embedded 
systems, more accurate platforms are required for timing-critical 
applications and real-time systems. Virtual platforms can be used 
as a vehicle for participants in the design chain to efficiently 
interact with early models of the target hardware for software 
development, early assessment of functionality and architecture 
exploration. In combination with the tools for mechanical design 
and simulation, they are part of an interoperable tool chain for 
mechatronic design. ▪
About the Authors
As director of product marketing at Synopsys Inc., Frank Schirrmeister is 
responsible for the system-level solutions prototyping products for virtual 
and field-programmable gate array (FPGA) prototyping with a focus on 
early software development, architecture exploration and verification. 

See Automotive Design page 44
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Actel (NASDAQ: ACTL) will 
combine the power and flexibility of its 
SmartFusion intelligent mixed-signal 
field-programmable gate arrays (FPGAs) 
with Trinamic’s industry-leading driver 
ICs for stepper motors and brushless 
direct current (BLDC) motors. Small 
motors are used in applications ranging 
from printers and appliances to advanced 
medical diagnostic equipment. 

Advanced Micro Devices (AMD) 
(NYSE: AMD) announced a remote 
graphics option for information 
technology (IT) managers seeking to 
replace existing desktop workstations with 
energy-efficient thin-client solutions. The 
ATI FirePro RG220 graphics card delivers 
a wide-ranging compute experience from 
the datacenter without compromise, and 
is designed to help IT managers reduce 
local power and cooling costs per user 
while limiting the amount of physical 
hardware at users’ desks.

Analogix Semiconductor launched 
an updated DisplayPort transmitter 
and receiver pair, supporting the Video 
Electronics Standards Association 
(VESA) DisplayPort 1.2 5.4 Gbit/s 
high-bit-rate 2 features. Compared 
with DisplayPort 1.1a, DisplayPort 1.2 
supports higher bandwidth, greater color 
depths and improved electromagnetic 
interference (EMI) performance with 
lower cost. Analogix is also shipping 
in volume its ANX7150, a zero-
power High-Definition Multimedia 
Interface (HDMI) transmitter utilizing 
breakthrough CoolHDT technology to 
capture power that is normally wasted on 
a HDMI link. ANX7150 targets portable 
multimedia devices such as MP4 players, 
mobile phones, digital cameras and 
digital camcorders.

Brite Semiconductor, HiSilicon 
Technologies and Open-Silicon 
completed a 65nm wireless network 
system-on-chip (SOC) design with 
a TSMC foundry process. The SOC 
achieved first-pass silicon success and 
taped out within a short schedule 
requirement (four months from physical 
design start to tapeout) to meet business 
conditions.

Broadcom (NASDAQ: BRCM) 
released highly integrated whole-home 
connected cable platforms that address 
European requirements for Web-based 
software applications, connectivity, 
energy efficiency and security support. 
These cable platforms enable the 
deployment of a whole-home connected, 
energy-efficient and secure entertainment 
experience.

CamSemi opened a new application 
design center and business development 
office in Shenzhen, China that will be 
instrumental in growing the company’s 
customer base and sales of its highly 
cost-efficient off-line power management 

ICs within China. The new offices in 
the Shenzhen Academy of Aerospace 
Technology—within one of the city’s 
most important electronics districts—will 
allow the company’s engineering team to 
work even more closely with an increasing 
number of customers and distributors on 
major designs.

CHiL Semiconductor announced 
a breakthrough in high-efficiency 
computing voltage regulator (VR) 
solutions for central processing unit 
(CPU), graphics processing unit (GPU) 
and double data rate (DDR) applications. 
Now configured to optimize efficiency 
from the lowest idle state to the 
highest operating state of today’s high-
performance server, graphics and desktop 
solutions, CHiL’s next-generation true-
digital power algorithms have increased 
efficiency up to 15 percent, especially at 
low loads.

Dialog Semiconductor (FWB: 
DLG) signed a licensing agreement to 
use NXP’s ultra low-power embedded 
digital audio signal processor (DASP) 
technology, CoolFlux DSP, and 
accompanying firmware, including 
NXP Software’s LifeVibes voice speech 
enhancement engine. The move by 
Dialog is the next step in a strategic 
initiative to develop and deliver market-
leading standalone and integrated power 
management and audio ICs with highly 
differentiated feature sets.

Binatone has chosen DSP Group’s 
(NASDAQ: DSPG) XpandR chipset 
for its multimedia cordless home phone 
powered by Android. The Motorola 
phone will be available in the U.S. in Q3 
2010. DSP Group’s XpandR chipset, the 
world’s only SOC solution supporting 
both Wi-Fi and Digital Enhanced 
Cordless Telecommunications (DECT) 
6.0, powers cordless communications 
and a full spectrum of multimedia 
applications for the home phone. 

Panyu Cable deployed Entropic 
Communications’ (NASDAQ: ENTR) 
Broadband Access Ethernet-over-Coax 
(EoC) solution. The EoC solution 
delivers high-performance, scalable “last 
kilometer” connectivity, bringing video-
on-demand and data access applications 
to thousands of Panyu Cable subscribers 
living in multiple dwelling units (MDUs) 
throughout southern China.

Exar (NASDAQ: EXAR) released 
its next-generation, single-chip RS-
232/RS-485/RS-422 serial transceiver, 
the SP336. In addition to supporting 
industry interface standards, the device 
has 1/8 unit load capability (up to 256 
transceivers on the serial communication 
bus), full- or half-duplex configuration 
capability, and diagnostic loop-back 
function.

In January 2010, Fresco Microchip 
announced that they shipped over one 

million receivers for the global hybrid 
television market. Just two months later, 
Fresco has already shipped over five 
million units. The company’s TV tuner 
technology offers unprecedented picture 
quality and lower system costs, delivering 
value through innovation. Fresco’s 
shipments have increased five-fold, and 
they anticipate growth to continue with 
confirmed March shipments exceeding 
three million units. Seven of the top nine 
tuner manufacturers, who account for 
nearly 70 percent of all tuners sold today, 
are in production or designing products 
with Fresco inside.

Gennum (TSX: GND) announced a 
new generation of video optical module 
products optimized to provide maximum 
value and performance in intra-studio 
and networking applications. Gennum’s 
third-generation (3G) offering builds 
upon its performance-leading portfolio 
of video optical module products that 
enable broadcast and network equipment 
manufacturers to easily add optical 
serial digital interfaces (SDIs) to their 
equipment.

GigOptix (OTCBB: GGOX) 
announced its Sunset Rescue Program, 
a service that provides replacements 
for obsolete application-specific ICs 
(ASICs) and FPGAs utilizing a proven 
methodology owned by GigOptix 
through its acquisition of ChipX in 
November 2009. The Sunset Rescue 
Program’s proven, low-risk methodology 
insures that the replacement ASIC is a 
drop-in replacement and will meet the 
original component specifications and 
operate reliably in the customer’s system 
regardless of the original component’s 
process and geometry.

Holtek (TSE: 6202) unveiled a new 
addition to its range of remote control 
microcontroller (MCU) series devices, 
the HT48RA0-5. With an internal 
program memory capacity of 1Kx14 and 
data memory capacity of 32 bytes, the 17 
input/output (I/O) lines of the device can 
drive and scan keypads up to 72 keys. 

AVM, Germany’s leading 
manufacturer of broadband network 
equipment, selected Ikanos 
Communications’ (NASDAQ: IKAN) 
Fusiv Vx180 communications processor 
for integration into its most advanced 
family of multimedia home gateways.

Infineon Technologies AG (FSE: 
IFX) is the world’s foremost supplier 
of chips for automotive electronics, 
according to the most recent study 
published by Strategy Analytics. The 
U.S.-based market researcher reports that 
Infineon captured a 9 percent share of 
the global market with sales totaling $1.3 
billion in 2009.

Integrated Device Technology 
(IDT) (NASDAQ: IDTI) surpassed 
one million shipments of its PanelPort 
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devices. The IDT PanelPort family of DisplayPort-
compatible receivers and timing controllers 
(TCONs) for flat-panel displays offers original 
equipment manufacturers (OEMs) increased 
digital signal integrity by significantly reducing 
EMI on monitor or display device interfaces 
by utilizing IDT spread spectrum clocking 
technology.

Avnet Electronics Marketing Americas and 
Jennic signed a distribution agreement under 
which Avnet will distribute Jennic’s complete 
line of wireless MCUs, Federal Communications 
Commission (FCC)-approved modules and 
development kits throughout the Americas.

LSI (NYSE: LSI) released its portfolio of 
asymmetric multi-core silicon solutions and 
software for use in enterprise and datacenter 
networking applications. The portfolio allows 
networking OEMs to use LSI advanced 
communications, media, content and security 
and link communication processors to build 
enterprise networks that deliver increased levels of 
intelligence, control and security.

Marvell (NASDAQ: MRVL) introduced a 
new Gigabit Ethernet switch platform designed 
for small- and medium-sized enterprises (SME) 
and businesses (SMB). Based on the Marvell 
Prestera family of packet processors and Marvell 
Alaska family of gigabit transceivers, the Prestera 
98DX3130 Ethernet switch and Alaska 88E1545 
Gigabit Ethernet transceiver ICs are designed to 
make gigabit-level performance more affordable 
by driving down network Ethernet switch power 
consumption as much as 70 percent while 
significantly reducing systems cost. 

Mindspeed Technologies’ (NASDAQ: 
MSPD) Comcerto 100 Series broadband gateway 
packet processor has enabled Teldat to develop 
an advanced residential gateway for fiber-to-the-
home (FTTH) networks. The iRouter gateway 
delivers triple-play services to and throughout the 
home while simultaneously supporting remotely-
managed, value-added applications from carriers 
and third-party providers.

MoSys (NASDAQ: MOSY) acquired 
MagnaLynxm, a developer of high-speed, low-
power serial chip-to-chip communications 
technology. The acquisition is expected to add 
innovative, low-power serializer/deserializer 
(SerDes) intellectual property (IP), technology 
and expertise to the expanding MoSys family of 
product offerings; expand MoSys’ serial chip-to-
chip communications technology and expertise; 
and strengthen MoSys’ SerDes capabilities by 
adding another very experienced, high-caliber 
analog and mixed-signal development team. 

NetLogic Microsystems (NASDAQ: NETL) 
and TSMC announced an extension of their 
long-standing collaboration to include TSMC’s 
NEXSYS 28nm high-performance semiconductor 
process node for NetLogic Microsystems’ next-
generation knowledge-based processors, multi-
core processors and 10/40/100 Gigabit Ethernet 
physical layer (PHY) solutions. 

ON Semiconductor (NASDAQ: ONNN) 
expanded its worldwide network of solutions 
engineering centers (SECs) with the opening of 
a new SEC facility in China. Located within the 
company’s existing Shanghai campus, the new 

SEC will drive new automotive product initiatives 
and expand the company’s local service capabilities 
by providing on-site technical expertise.

Plessey Semiconductors plans to release a 
number of innovative semiconductor products, 
including a range of amplifiers, demodulators, 
synthesisers and high-speed pre-scalers. These 
products have been designed primarily for the 
defense and space markets, but are also used 
in the general communications, automotive 
and industrial control market segments. The 
types of end products that will use these 
components include television systems, fibre 
optic communications, closed-circuit (CC) TV 
and data communication systems.

PMC-Sierra (NASDAQ: PMCS) introduced 
a complete reference design for its HyPHY 
chipset that supports standards-based transport 
of Ethernet-based services over the optical 
transport network (OTN). ITU-T G.709 
version 3 (10/2009) specifies direct mapping of 
Gigabit Ethernet to the OTN layer by defining 
a new container for the smallest optical data 
unit (ODU), ODU0 (1.238 Gbit/s), ensuring 
complete timing transparency and bandwidth 
efficiency of Ethernet-based client signals.

Qualcomm’s (NASDAQ: QCOM) ecosystem 
of independent software vendors (ISVs) around 
the company’s Gobi 3G/fourth-generation (4G) 
connectivity platform is continuing to expand. 
More than 100 ISVs are now developing a wide 
variety of software for the enterprise, including 
applications that deliver enhanced data protection 
and security for Gobi-equipped notebooks, real-
time cost control for employees’ data usage, 
location-based services and more.

RF Micro Devices (NASDAQ: RFMD) 
released the industry’s first 1.2 GHz broadband 
transmission products, enabling enhanced, 
bandwidth-driven services for cable TV operators 
and their subscribers. The new products provide 
options for cable operators to upgrade their 
network infrastructure to 1.2 GHz, enhancing 
their network performance and providing 
bandwidth for growing broadcast and narrowcast 
services such as HDTV and emerging three-
dimensional (3-D) HDTV.

Ridgetop Group signed a distribution 
agreement with U.K.-based EADS Test 
Engineering Services that extends sales and 
technology support for Ridgetop’s electronic 
prognostic products and technology solutions 
throughout the U.K. and Europe. 

Samsung Electronics (KSE: 005930) 
introduced its latest heat dissipation packaging 
technology solution for display driver ICs (DDIs) 
in high-end TV applications. Samsung’s new 
ultra low-temperature chip-on-film (u-LTCOF) 
packaging solution enhances heat dissipation 
in high-performance, high-resolution TVs 
by minimizing the contact thermal resistance 
between the DDI package and the display panel 
chassis.

SiGe Semiconductor has shipped 500 million 
units since it began shipping radio frequency 
(RF) power amplifiers (PAs) and front-ends in 
2003. The company pioneers the evolution of RF 
solutions, which it manufactures primarily using 
silicon germanium BiCMOS technologies using a 

fabless operations model. 
Teradici released the Teradici PCoIP 

Management Console, a tool that enables 
administrators to manage an entire enterprise 
deployment of PC-over-IP devices from a single 
screen.

Trident Microsystems’ (NASDAQ: TRID) 
cable set-top box (STB) chipset, the CX24482, 
is the industry’s first solution to offer universal 
Digital Transport Adapter (uDTA) support, 
which is required in Comcast’s next-generation 
digital transport adapters.

VIA Technologies (TSE: 2388) announced 
the VIA Nano E-Series processor, bringing native 
64 bit software support, virtualization capabilities 
and extended longevity support to embedded 
markets. Forthcoming operating systems such as 
Windows Embedded Standard 7 will be able to 
leverage a 64 bit software ecosystem that provides 
up to double the amount of data a CPU can 
process per clock cycle. This translates into greater 
ease in manipulating large data sets and an overall 
performance boost compared to non-native x64 
architectures.

Vitesse Semiconductor (OTC: VTSS.PK) 
introduced the second generation of its award-
winning EcoEthernet technology, with power-
saving features exceeding the IEEE’s 802.3az 
energy-efficient Ethernet standards. EcoEthernet 
2.0 delivers the industry’s richest energy-efficient 
feature set and minimizes power in the network 
by optimizing performance for all link speeds.

Wolfson Microelectronics (LSE: WLF) 
will introduce a new family of digital silicon 
microelectromechanical systems (MEMS) 
microphones. Already in demand by many 
of the world’s leading consumer electronics 
manufacturers, Wolfson’s digital MEMS 
microphones combine low-power consumption, 
excellent audio capture, superior signal-to-noise 
(SNR) ratio, enhanced sensitivity tolerance 
and a miniature low-profile package, making 
them ideal for portable applications, including 
mobile phones, portable computers, portable 
media players, digital still cameras and portable 
navigation devices.

Xilinx (NASDAQ: XLNX) introduced the 
architecture for a new extensible processing 
platform that will deliver unrivaled levels of 
system performance, flexibility and integration to 
developers of a wide variety of embedded systems. 
The ARM Cortex-A9 MPCore processor-based 
platform enables system architects and embedded 
software developers to apply a combination 
of serial and parallel processing to address the 
challenging system requirements presented by the 
global demand for embedded systems to perform 
increasingly complex functions.

Internet-connected HD flat-panel televisions 
using Zoran’s (NASDAQ: ZRAN) SupraHD 675 
HDTV processors started shipping to Europe and 
Australia this quarter. Additional SupraHD 675 
HDTV platforms optimized for Brazil, China and 
Japan will be available next quarter for qualified 
manufacturers developing Internet-connected 
HD digital television products for these high-
growth regional markets as connected televisions 
enter mainstream consumer retail channels. ▪
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It’s the dirty little secret few want to talk about in the information 
technology (IT) industry. As cloud computing scales upward 
across consumer and enterprise systems, it is inevitably raising 

disruptive implications for the future of industry incumbents, 
specifically those in the semiconductor industry.

Cloud computing essentially is a paradigm or model of 
computing for delivering on-demand, location-independent, 
dynamically scalable and often virtualized computing resources as 
a service over the Internet. Network access with cloud computing 
is ubiquitous, rapidly elastic and generally performed on a pay-per-
use model. Whether this occurs through internal private clouds or 
external vendor clouds, it represents a huge architectural shift—and 
it’s going gangbusters. A 2009 Gartner report estimated the U.S. 
cloud computing market to reach $3.5 billion in 2008 and forecasted 
its compound annual growth rate (CAGR) to be 40 percent between 
2008 and 2013, generating an estimated $18.6 billion in 2013. 

 Truly, this is where a lot of new growth is occurring in the IT 
marketplace, and IT suppliers are pushing related innovation efforts. 
Cloud computing is dramatically changing the way IT is consumed, 
packaged and sold. For IT vendors and their suppliers, cloud 
computing is the new basis of competition, placing tremendous 
pressure on incumbents and traditional relationships with suppliers, 
including the semiconductor industry. Within a few years, the 
semiconductor industry structure, including the concentration of 
sectors and its leaders, may be significantly transformed. With new 
buyers emerging and long-standing demand sources disappearing, 
many traditional suppliers risk displacement.

Figure 1. Infrastructure IT Spending on Cloud Utility Models Will 
Increase Exponentially over the Next Decade

Today:  < 1%

2020:  ~ 15%

Source: Deloitte Consulting LLP 

Semiconductor industry incumbents that cannot establish a 
position in the cloud computing supply model risk being pushed into 
shrinking “pre-cloud” sectors and rapid obsolescence as enterprises 
shift from purchasing computer equipment—the “undifferentiated 
heavy lifting” of traditional IT architectures—and begin using 
commodity services provided by new cloud service providers. And 
there are other implications. Because the cloud’s emergence is 
propelled by demonstrated efficiencies and economies of scale in 
various computing service deliveries, it represents a net compression 
of the amount of hardware required to deliver a given level of service. 
All things being equal, that means fewer enterprise buyers, reduced 
demand for silicon and deflationary price pressure. 

Cloud Computing Evolution: Disrupting the 
IT Supply Chain

Chris Weitz, Director, Technology Strategy and Architecture, Deloitte Consulting LLP
John La Bouff, Senior Manager, Deloitte Consulting LLP
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For the semiconductor industry, uncertainty lies in the emerging 
range of new cloud computing services and the level of demand 
that will result. New possibilities—provisioned supply of enterprise 
software, outsourced enterprise architecture, computing modes 
such as real-time rendering of games and video in the cloud and 
the convergence of higher speed broadband with high-definition 
television (HDTV), home telepresence and 3-D—raise questions 
about both total market demand and what they portend in terms of 
semiconductor needs. The cloud and its efficiencies could stimulate 
such new demand for computing services that overall markets and 
demand for processing power expand. Or it could put a lid on 
that demand by sharply raising the efficiency gains of computing 
infrastructure. The future is unknown, but whatever the scenario, the 
landscape will be profoundly changed.

Cloud Computing 101
Cloud computing is a significant change from traditional in-house 
IT systems. Where currently the typical application system must 
use a massive dedicated infrastructure that includes everything 
from software to security, cloud computing essentially liberates 
applications from a fixed infrastructure. Right now it’s settling into 
three distinct service types:

▪▪ Software-as-a-Service (SaaS): On-demand use of software over 
the Internet or private networks. To date, this is the path of 
greatest adoption, which makes sense since it’s been on the 
market for several years. Businesses are flocking to this service, 
transitioning from licensing software to buying it on a per-use 
basis.

▪▪ Platform-as-a-Service (PaaS): Tools and environments to build 
and operate cloud applications and services. PaaS is a young 
player in the marketplace and has more operational challenges, 
so there will be a longer path to adoption. But adoption will 
potentially grow over the next few years as the time to scope, 
develop or procure, test and deploy internal applications is 
reduced. The need to converge applications on a single platform 
will further drive adoption.

▪▪ Infrastructure-as-a-Service (IaaS): Storage, network and 
operations resources as a service from the cloud. The driving 
forces to adoption of IaaS are lower IT costs, increased flexibility 
and the ability to rapidly start up and shut down services. It also 
helps moderate carbon footprints since IaaS reduces the need to 
set up an on-premise data center infrastructure.

Regardless of the service type, cloud computing tends to possess 
five major qualities: on-demand service, ubiquitous network access, 
location-independent resource pooling, rapid elasticity and pay-
per-use. None of the service types previously detailed can deliver 
all these qualities yet, so it’s a mixed bag in the marketplace right 
now. However, given today’s economic pressures, cloud computing is 
clearly becoming attractive to the enterprise for several reasons.

First, thanks to pay-as-you-go models, costs being treated 
as operating expenses and reduced hardware purchases, cloud 
computing can help reduce IT capital equipment spending. Second, 
companies using clouds can complete projects in less time and 
achieve accelerated time to benefits, enabling greater flexibility and 
agility. Third, the use of cloud technologies allows businesses to 
reallocate staff resources from IT to other core activities.

Today, cloud computing is being delivered in the marketplace 

through either a public cloud, in which multiple customers can 
get access through the Internet or a private network; a private 
cloud used internally by an enterprise and controlled within an 
enterprise; a hybrid cloud of both public and private cloud services, 
including “virtual private clouds”; or a community cloud used across 
organizations for collaboration.

A Disruptive Force for the Enterprise Market
With all these benefit opportunities and a clear path to adoption, 
pressure is being placed on incumbents and IT industry leaders that 
may put their existing sales channels at risk. The reality is that the 
products currently implemented in the enterprise as well as within 
service providers are no longer as appropriate to a cloud delivery model. 

For instance, new products from many equipment suppliers are 
intended to be cloud-enabled or cloud-specific. For engineers, this 
means that the primary functions previously assigned to a device—
whether it’s a network switch or a server that focuses on processing 
and interfaces with storage—are now being shared among device 
classes. And the distinctions are no longer as relevant as they’ve been. 
This will upset the product design, marketing and selling logic for 
many industry incumbents. 

Figure 2. Accelerating Adoption of Cloud Utility Models Will 
Flatten Conventional Infrastructure Concepts

Apps

Servers
Storage
Network

Apps

“Merged”
Infra
LayerPower/Space

Virtualization 
API Spec

Conventional 
Architecture Stack

Future Cloud  
Architecture Stack

• Virtualized cloud architectures will exploit automated provisioning infrastructure  
 sharing (“multi-tenancy”) and capacity elasticity.

• Reduced provisioning lead times – weeks/months to days/hours.

• Simplified virtualization permits much simpler planning (e.g., large-grained   
APIs for application architects to access infrastructure).

• Potential order of magnitude efficiency improvements.

Source: Deloitte Consulting LLP 

Enterprise buyers are also changing because they are modifying the 
way they consume services, as previously mentioned. Buyers are no longer 
as concerned with the long-term viability of specific devices as they are 
with the service itself. Basically, they’re reallocating their resources from a 
hardware acquisition model to a service acquisition model. 

For these reasons, industry analysts looking at the overall IT 
landscape are anticipating deflationary pressures on enterprise IT 
hardware suppliers. They see buying power moving from relatively 
disempowered enterprises with little leverage to very powerful, 
concentrated service providers with leverage. 

The Consumer Side: Semiconductor Dislocation 
or Opportunity?
The disruption takes a slightly different form in the consumer market, 
particularly where semiconductors are concerned. Consumers are 
still going to buy devices, but some of what makes up the “guts” of 
the devices today will become virtualized and move into the cloud, 
reducing the required computing power of traditional PCs and other 
devices. So central processing units (CPUs) and graphic processing 
units (GPUs) will differentiate based on which master they serve. 

See Cloud Computing page 42



austriamicrosystems released its new analog/
mixed-signal high-performance process design 
kit (PDK) for its 0.18µm high-voltage CMOS 
technology H18, jointly developed with IBM. 
The new HIT-Kit v3.77 significantly improves 
time-to-market (TTM) for highly competitive 
products in the analog-intensive, high-voltage, 
mixed-signal and system-on-chip (SOC) arena. 
Supporting designers in creating their first-
time-right complex mixed-signal designs, this 
comprehensive design kit with its highly accurate 
simulation models and flexible pcells provides a 
proven route to silicon.

The new HIT-Kit v3.77 supports the 0.18µm 
high-voltage CMOS process H18. It includes 
high-density, silicon-qualified digital and analog 
library elements; complete sets of low-voltage 
devices (1.8V and 5.0V); and high-voltage 
devices with various gate oxide thicknesses and 
breakdown voltages (20V and 50V devices). Fully 
characterized simulation models for a large set of 
simulators, extraction and verification run sets, 
and automatic layout device generators complete 
the H18 HIT-Kit offering. Hence, product 
developers are enabled with a plug-and-play 
toolset which facilitates first-time-right designs.

For additional information, contact: 
Ron Vogel 
(T) 408-345-1790 
(E) ronald.vogel@austriamicrosystems.com 
(W) www.austriamicrosystems.com

Fujitsu Microelectronics is offering application-
specific IC (ASIC) services based on the 
company’s high-performance analog-to-digital 
converter (ADC) design. In addition to the set 
of four ADCs, the ASIC platform also supports 
up to 50 million gates of logic, memory blocks 
and high-speed serial lanes. Each ADC is capable 
of sampling incoming signals at 56 giga samples 
per second (Gsps) and is user-selectable at one-
half or one-quarter of the full speed sampling 
rates. The serial TX lanes can stream out data 
at 11.2 gigabits per second (Gbps) off-chip to 
either custom SOCs or field-programmable 
gate arrays (FPGAs) for further processing. 
Target applications are next-generation 
optical networks, high-speed data acquisition 
equipment, and test and measurement systems. 
Demonstration modules are available from 
Fujitsu today. 

For additional information, contact: 
David Fung 
(E) dfung@fma.fujitsu.com 
(W) www.fujitsumicro.com

LFoundry and Tesat-Spacecom announced their 
collaboration in the field of advanced mixed-
signal CMOS technology for space applications. 
One of the world’s leading global suppliers of 
telecommunications sub-systems and equipment 
for satellites, Tesat-Spacecom will utilize the 

excellent manufacturing and technology 
capability of LFoundry for exploring its next 
generation of products for spacecom applications. 
The radio frequency (RF) characteristics of up to 
85 GHz of LFoundry’s 0.15µm process is well 
suited for Tesat’s active RF products working at 
frequencies between 1.5 GHz and 60 GHz. The 
recently released high-voltage options through 
the laterally diffused metal-oxide semiconductor 
(LDMOS) technology is another benefit where 
LFoundry can support Tesat-Spacecom product 
designs.

For additional information, contact: 
(T) 49-871-6840606 
(E) sales@lfoundry.com 
(W) www.lfoundry.com

MagnaChip Semiconductor, a leading Asia-
based designer and manufacturer of analog and 
mixed-signal semiconductor products for high-
volume consumer applications, announced 
that it now offers high value-added 0.18µm 
embedded electrically erasable programmable 
read-only memory (EEPROM) technology 
to meet the specialized application needs of 
foundry customers. MagnaChip has combined 
cost and device performance by providing a 
very competitive 0.18µm EEPROM cell size 
(0.99µm²). MagnaChip’s EEPROM process also 
achieves superior reliability characteristics, with 
over 30 years of data retention after 300,000 pre-
cycles and endurance of over 300,000 cycles. 

For additional information, contact: 
Chankeun Park 
(T) 82-2-6903-3195 
(E) chankeun.park@magnachip.com 
(W) www.magnachip.com 

Samsung Electronics’ foundry business is 
dedicated to supporting fabless companies and 
integrated device manufacturers (IDMs) by 
offering full-service solutions, which encompass 
design kits and proven intellectual property 
(IP) to full turnkey manufacturers, to achieve 
market success with advanced IC designs 
through foundry, ASIC and customer-owned 
tooling (COT) engagement. Samsung Foundry 
focuses on leading-edge process technology 
from 90nm and below, and is currently in mass 
production at 45nm. Samsung Foundry is also 
preparing next-generation 32nm, 28nm and 
beyond process technologies by leveraging its 
deep expertise in advanced process technologies 
and design technologies. As well, the company 
has a long, proven track record in high-volume 
manufacturing, with continued participation in 
the IBM Joint Development Alliance (JDA). 

For additional information, contact: 
(E) foundry@samsung.com 
(W) www.samsung.com/foundry

Foundry Focus



SilTerra Malaysia is rolling out a logic-based 
embedded non-volatile memory (NVM) 
solution that will target the growing market 
of intelligent power management, consumer 
and low-power radio frequency identification 
(RFID) tags. The technology, which is based on 
Virage Logic’s NVM IP that is capable of 10K 
to 100K write and erase cycles on a 0.18µm 
logic process without additional mask adder, 
delivers enormous benefits of cost optimization 
and TTM advantage to IC designers. The 
technology is currently in the final qualification 
phase and will be in production in Q3 2010.

For additional information, contact: 
(T) 60-4-403-3888 
(E) info@silterra.com 
(W) www.silterra.com

At its 2010 Technology Symposium in April, 
Taiwan Semiconductor Manufacturing 
(TSMC) announced that it will skip the 22nm 
manufacturing process node and move directly 
to 20nm technology. The 20nm node is expected 
to offer twice the computational performance 
(frequency x density) of 28nm, but at a constant 
power leakage. TSMC analysis shows that 20nm 
wafers will match the cost of 22nm, while 
creating a cost-per-die advantage. The 20nm 
node will provide a superior density-to-cost ratio 
that will make it more economically attractive 
to advanced technology designers. In addition 
to economics, the technical rational behind the 
move is based on the effect of double patterning 
design methodologies required at these advanced 
technology nodes. 

TSMC expects to enter 20nm risk 
production in Q3 2012. The first 20nm process 
will be a general-purpose (G) technology 
designed for performance-hungry applications 
such as graphic processors. The process will be 
based on a planar transistor.

TSMC is the world’s largest dedicated 
semiconductor foundry, providing the 
industry’s leading process technology and the 
foundry’s largest portfolio of process-proven 
libraries, IP, design tools and reference flows. 
The company’s total managed capacity in 2009 
exceeded 10 million 8-inch equivalent wafers, 
including capacity from two advanced 12-inch 
GigaFabs, four eight-inch fabs, one six-inch fab, 
as well as TSMC’s wholly-owned subsidiaries 
WaferTech and TSMC China, and its joint 
venture fab Systems on Silicon Manufacturing 
(SSMC). TSMC is the first foundry to provide 
40nm production capabilities. Its corporate 
headquarters are in Hsinchu, Taiwan. 

For additional information, contact: 
Ferda Mehmet 
(T) 415-308-7877 
(E) ferda.mehmet@edelman.com 
(W) www.tsmc.com

TELEFUNKEN Semiconductors’ foundry 
business offers world-class foundry services 
for RF, power management, high-voltage and 
high-temperature automotive applications with 
advanced, broad-ranging, niche and reliable 
technologies. Large and small customers across 
the world are served with IP-protected and 
sophisticated customization as well as standard, 
highly cost-effective solutions. At the end of 
2010, Telefunken’s wafer fab will have a capacity 
of 150,000 wafers (6-inch) per year, and a 
fully qualified 8-inch line is on its roadmap 
for 2012. The company offers complete 
modelling, characterization, computer-aided 
design (CAD) and wafer-level reliability (WLR) 
services. A strong team of over 100 highly 
qualified, experienced and capable engineers 
with tremendous engineering know-how and 
expertise is a major resource for customers.

For additional information, contact: 
Natalie Gutsch  
(T) 49-7131-67-2168  
(E) natalie.gutsch@telefunkensemi.com  
(W) www.telefunkensemi.com

TowerJazz expanded global capacity based on 
customer momentum and further increased 
production in both its Israeli and U.S. 
manufacturing facilities. 

The foundry was named 2009 Supplier of 
the Year by Skyworks Solutions and awarded 
Best Supplier for External Foundry for the 
second year in a row. The company also received 
an Outstanding Achievement in Energy 
Efficiency Award from Southern California 
Edison. 

TowerJazz announced an agreement with 
the IC Design Education Center (IDEC) in 
Korea to give Korean universities access to a 
broad range of technologies. The agreement 
underscores TowerJazz’s highly appreciated 
technology leadership and growing customer 
momentum in Korea. 

The foundry also rolled out its full library 
of patented Y-Flash NVM blocks at Asia-Pacific 
Economic Cooperation (APEC) 2010 and 
joined the Interoperable PDK Libraries (IPL) 
Alliance to achieve interoperability of PDKs for 
analog/mixed-signal designs. 

TowerJazz announced customer engagement 
with Soitec to offer backside illumination 
platforms for high-end image sensors, and with 
VectraWave for its first 40G circuit designed 
using a SiGe BiCMOS process.

For additional information, contact: 
Melinda Jarrell 
(T) 949-435-8181 
(E) melinda.jarrell@towerjazz.com 
(W) www.towerjazz.com

United Microelectronics (UMC) introduced its 
0.13µm high-voltage eHV130 process platform, 
which features the foundry industry’s smallest 
0.13µm static random access memory (SRAM) 
bit cell of less than 1.5um2. The smaller bit 
cell of the eHV130 process enables customers 
to realize chip performance that is comparable 
or better than other high-voltage processes 
currently being offered within the industry, 
while also maximizing chips per wafer and cost 
competitiveness. The eHV130 process platform 
is targeted at higher resolution panel drivers 
such as wide video graphics array (WVGA) 
(864x480), quarter high-definition (QHD) 
(960x540) and other display applications that 
require high voltage. Several customers are 
already qualified and in production using the 
process, with robust manufacturing support 
coming from UMC’s 8-inch fabs.

For additional information, contact: 
(T) 886-3-578-2258 
(E) sales@umc-usa.com 
(W) www.umc.com

X-FAB Silicon Foundries, the leading analog/
mixed-signal foundry and expert in “More than 
Moore” technologies, became the first and only 
pure-play foundry to offer an embedded non-
volatile random access memory (NVRAM) 
process feature, leading to a single-chip solution. 
Combining the benefits of quickly accessible 
static random accesss memory (SRAM) with 
the non-volatile data retention of EEPROM or 
Flash memories, the new NVRAM capability of 
the XH018 process and supporting NVRAM 
compiler enable customers to achieve the same 
or better functionality in significantly less chip 
area, and to save time and effort as they design 
and test.

The new compiler allows designers to create 
cost-effective, ready-to-use NVRAM blocks 
according to their specifications, and try out 
various memory configurations before finalizing 
their design. The new XH018 embedded 
NVRAM IP is an ideal design feature for fast, 
safe non-volatile data storage in applications that 
require dynamic data storage, data availability 
when the supply voltage is powered down and 
data protection in case of sudden power loss. 
Typical applications include industrial control 
and automotive applications, data transfer 
systems, redundant array of independent disks 
(RAID) data storage and security data handling.

For additional information, contact:
(T) 49-361-427-6000 
(E) info@xfab.com 
(W) www.xfab.com ▪
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With the economy in the doldrums over the past two years, 
it might seem as if high-tech innovation would suffer as 
consumers cut back on discretionary spending. While there is 

evidence that consumers kept their money in their wallets, it’s safe 
to say innovation is alive and well. A survey conducted by Booz and 
Company in October 2009 revealed that of 2,000 respondents 53 
percent cut spending on consumer electronics devices, while only 22 
percent made purchases. These figures parallel semiconductor revenue 
decreasing 10.5 percent in 2009, compared to 5.4 percent in 2008, 
according to Gartner Group. Good news is on the horizon, however. 
This year the trend is expected to reverse with an expected growth 
rate of 13 percent and a return to pre-recession levels by 2011. 

But even with consumers’ new frugality, there were several bright 
spots in the consumer electronics industry last year. The smartphone 
segment grew 13 percent when the overall cell phone market was 
down, and there were strong sales of netbooks. The growth in these 
segments can be attributed to business professionals desiring 24/7 
connectivity, feature-hungry teens wanting iPhones and aggressive 
pricing on netbooks (taking some share from notebook PCs). 

A new and highly anticipated device to feed consumers’ need for 
broadband mobility is the slate computer. This device made a big 
splash at the Consumer Electronics Show (CES) in January 2010 
and is expected to sell several million units this year. Clearly, it’s 
innovation, not economics, that is driving the need for consumers 
to take their “desktops” with them wherever they go. Better device 
form factors, mobile Web sites and high-speed wireless networks are 
beginning to deliver this mobile experience.

With the advent of digital TV, many consumers took the 
opportunity to upgrade their analog sets. The results showed in 
strong sales of high-definition televisions (HDTVs) fueled by sharp 
price reductions. It is difficult though to predict how consumer 
devices in the home will evolve. For example, TVs and computers 
have long been expected to converge. But neither one has replaced 
the other–yet. With the amount of digital content available such as 
family photos, movies and music libraries, along with unique devices 
ranging from digital picture frames to iPods, PCs, HDTVs and game 
consoles, it’s clear that this is a hotbed for innovation.

The good news for consumer electronics and semiconductor 
industries is that consumers have assimilated into their lifestyle this 

diverse set of products (e.g., smartphones, eBook readers, media 
players) and applications (e.g., voice, video, audio, graphics, social 
networking) that will continue to drive the need for new devices with 
higher performance and even more features. However, the public is 
demanding. It wants better Web browsing on smartphones, faster 
mobile broadband access, better battery life and the ability to browse 
the Internet on TV. Like spoiled teenagers, they want it all, but at a 
cheap price.

Moore’s Law Helping and Hurting
These consumer demands are important, of course, to the original 
equipment manufacturer (OEM), but they will quickly trickle down 
to the semiconductor manufacturer because a large percentage of a 
product’s overall capability falls on the system-on-chip (SOC). With 
the ability to pack multiple system functions onto a single IC, much 
of the knowledge base has shifted to semiconductor manufacturers, 
forcing them to provide complete solutions including hardware 
and software. They constantly struggle to stay profitable while 
maintaining chip, software and system teams, and usually only get 
paid for the hardware.

The drive to remain both competitive and deal with an 
unpredictable economy has forced companies to greatly reduce their 
engineering staff. OEMs have shed their chip teams, pushing the 
work onto the semiconductor manufacturer. Semiconductor teams 
have also been reduced, making it difficult to launch new SOC 
programs because they are struggling to finish on-going ones. To 
maintain competitiveness, timely execution is critical to secure top 
market share and, ultimately, profitability.

Lots of Functions in a Small Space 
To further complicate things, the rapid advancement of process 
technology to 65nm and below has increased the number of functions 
that can be added to a single SOC. Even a medium-complexity SOC 
can have 30 to 50 individual functional blocks or cores in the system. 
These typically include the main processor, signal processor, custom 
processing engines, memory and input/output (I/O) blocks to name 
only a few. Some of the high-complexity SOCs can contain 70 to 
200 cores. With this level of complexity, there are many new design 
challenges arising that SOC teams did not face in the past. These 

IP Innovation: At the Core of Consumer 
Electronics Design

Frank Ferro, Director, Marketing, Sonics Inc.
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include how to connect multiple cores, how to manage the data flow, 
how to connect new and legacy cores with multiple protocols, and 
how to reuse the technology for subsequent projects.

Let’s briefly look at a few typical SOCs. In an HDTV SOC, 
there is advanced signal processing (de-blocking, de-ringing, edge 
detection, scaling, de-interlacing, noise filtering, overlays, color space 
conversion and more) to make the picture quality acceptable. The 
bandwidth needed for this advanced level of processing is currently 
between 4.5 Gb/s to 5.5 Gb/s for high-end HDTV, and is moving 
to 9 Gb/s to 11 Gb/s for next-generation designs. To accomplish 
this data processing, an HDTV SOC typically contains two central 
processing unit (CPU) cores, a video decoder, a video encoder, a two-
dimensional (2-D) graphics processor, an audio decoder, National 
Television Standards Committee (NTSC)/Phase Alternating Line 
(PAL) decoders and a wide array of peripherals. 

Another good example is the mobile applications processor that is 
used in smartphones. These processors deal with multiple data types 
such as voice, audio, video and graphics. They also must support 
multiple operating systems and multiple applications. The speed of 
today’s processors is about 800 MHz and is expected to run over 1 
GHz in the next generation of smartphones to support 4G data rates, 
1080p video, advanced graphics and voice over Internet protocol 
(VoIP). Many of these functions have their own dedicated processing 
engine, thereby increasing the number of cores in the system and 
adding a new level of complexity to accessing memory since all the 
cores are competing for bandwidth. 

Enter the IP Industry 
As SOC speed and complexity continues to increase, it is impossible 
for any one company to develop all the needed technology and 
successfully execute programs on schedule and at a reasonable cost. 
This is especially true given the reduction in resources and with 
many resources focused on software. So how do SOC teams remain 
competitive? 

Intellectual property (IP) outsourcing has been one solution 
that has allowed companies, especially the smaller ones, to acquire 
technology that is not necessarily critical to their unique value-
add. As various hardware blocks mature, it becomes difficult to 
differentiate products on these hardware blocks alone. At that point, 
a company needs to decide if it should make or buy the technology. 
Often, the faster a company can make this decision, the better off it 
will be. It will allow them to focus critical resources on the functions 
that will truly differentiate products. Delaying this decision due to 
not invented here (NIH) can prove a costly misdirection of resources.

Today, there are well-established commodity IP blocks that even 
the very largest companies license, including Universal Serial Bus 
(USB) or memory controllers and so-called star IP such as processors. 
Other IP blocks, including video processing engines and graphics 
engines, are growing in importance because these functions are 
required in many of today’s consumer SOCs. Another important IP 
block is the interconnect, or the on-chip network, that connects all 
these processors and other IP blocks together. The on-chip network 
is important because it touches every core in the system. It is the glue 
or center of the SOC, and it ensures that everything comes together 
properly. It must be able to communicate to anyone’s IP at anytime. 

On-chip Networks Critical to the Solution 
Once the licensed IP is combined with the internally developed IP, 
the challenge is to build a system that can quickly and easily take 

advantage of the blocks’ performance. Connecting these cores is no 
longer an easy task. What was once thought of as a simple bus now 
requires the sophistication to manage complex data flow through the 
system, the ability to connect these IP cores together from different 
sources with different protocols and the ability to communicate with 
the system software.

The traditional way of designing the on-chip interconnect is 
no longer effective. Several companies supply building blocks of 
IP components for bus design, but the burden of assembling and 
verifying their operations is the responsibility of the design team. 
Moving from basic functionality to more sophisticated data flow 
functions such as quality-of-service (QoS), error management, 
firewalls and software interaction requires using an entire design 
team. Since companies are being asked to do more with less, making 
a serious technology investment in on-chip network technology may 
not be how they want to spend their critical resource dollars.

Design Time: Going from Months to Days
Given the time and energy that it takes to develop an on-chip 
network, the ability to replace all of these wires and functions with 
a single IP block has multiple advantages. Time of execution, for 
instance, is critical. Having the ability to only define what is at the 
edge of the network or the interface of each core is a much easier task 
than developing the actual network itself. Another advantage is that 
the IP will already have built-in capabilities for data management 
such as QoS, security and error handling. Advanced on-chip network 
functions can even include interaction with the software, including 
driver support and virtualization. Finally, the on-chip network IP 
block will provide tools that will allow for easy capture of the SOC 
and analysis for performance, gate count and power.

Let’s look at an example to illustrate how easy it is to go from 
a block diagram to actual register transfer language (RTL). A low 
complexity design was chosen for Figure 1, but the same principles 
apply regardless of the complexity. This design has nine master cores 
or system initiators and 22 slave or target cores. Master cores in this 
system include the CPU, Moving Picture Experts Group (MPEG) 
decoder, tuner, and other key processor or input devices. Target cores 
include memory and a wide array of peripherals. 

Figure 1. Media Player Block Diagram—Low-Complexity SOC
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Back-End Alley

Advantest’s memory automatic test 
equipment (ATE) market leadership 
is exemplified by its T5503 high-
throughput memory test system which 
delivers the industry’s highest parallel test 
capability of up to 256 devices. Fabless 
and integrated device manufacturing 
(IDM) customers worldwide have 
adopted the T5503 to address the 
challenges of high-volume production 
test for next-generation high-speed 
double data rate, third generation- 
synchronous dynamic random access 
memory (DDR3-SDRAM). The system 
enables package test of up to 256 
DDR3-SDRAM devices simultaneously, 
delivering significant test cost reductions 
in high-volume production lines. 
Furthermore, its maximum test speed 
of 3.2 Gbps makes it an ideal solution 
for high-volume production testing of 
performance DRAM devices. 

For additional information, contact: 
Greg Self  
(T) 408-988-7700  
(E) g.self@advantest.com 
(W) www.advantest.com

Amkor Technology had great 
participation at the 60th Electronic 
Components and Technology 
Conference (ECTC) held June 1-4, 2010  
in Las Vegas, Nevada. Amkor’s long-
standing participation in this preeminent 
component and packaging technology 
conference reached a new level under 
the leadership of David McCann, senior 
vice president of Amkor’s ball grid array 
(BGA) products, who was the conference 
program chair this year. In addition to 
exhibiting in the technology corner, 
Amkor had nine speakers this year 
who discussed technologies including 
solder joint reliability and behavior of 
lead-free versus tin-lead alloys; mobile 
processor packaging; advanced flip 
chip (FC) for 40nm devices; warpage 
simulation methods for package-on-
package (PoP); electrical characterization 
of fan-out wafer-level packaging (WLP); 

and environmental qualification; 
electrostatic discharge (ESD) and 
latch-up testing; printed circuit board 
(PCB) layout and hardware design; 
failure analysis; focused ion beam 
(FIB) circuit edit and debug; electron 
microscopy (transmission electron 
microscopy (TEM), scanning 
electron microscopy (SEM), 
dual-beam FIB/SEM); and 
equipment calibration and 
repair services. Coupled 
with 30 years of experience 
in materials characterization 
and surface analysis, EAG 
offers the broadest range of 
solutions of any commercial 
lab network.

EAG offers its customers 
a highly customizable and 
flexible service model. The 
company believes that each 
customer’s needs require 
the right combination of 
resources, and outsourcing 
cannot take a one-size-
fits-all approach. Many of 
EAG’s fabless customers 
rely heavily on EAG’s 
integrated model to 
support their product flow 
from conception to volume 
production, requiring full engineering 
support across multiple disciplines and 
services. EAG’s larger fabless and IDM 
customers are utilizing this model to 
support specific projects as a compliment 
to their own resources. With the breadth 
of engineering expertise and services and 
continued commitment to investment in 
technology, EAG is the partner to keep.

For additional information, contact: 
Aram Sarkissian 
(E) aram@eaglabs.com 
(W) www.eaglabs.com 

LTX-Credence, a global provider of 
focused, cost-optimized ATE solutions, 
announced that u-blox, a leading fabless 
semiconductor provider of embedded 
positioning and wireless communication 

and copper wire bonding for fine-pitch 
65nm devices.

For additional information, contact: 
Lee Smith 
(T) 480-821-2408 ext. 5381 
(E) lee.smith@amkor.com 
(W) www.amkor.com

DA-Integrated offers a comprehensive 
suite of expertise and services spanning 
the complete IC development cycle, 
from design specification to volume 
manufacturing. DA-Integrated has four 
business units that each target a specific 
service offering and form a complete 
fabless semiconductor value chain when 
combined. They are DA-Design, DA-
Test, DA-Operations and DA-Supply. 

DA-Integrated’s latest service 
offering, microelectromechanical system 
(MEMS) test solutions, are delivered 
using a combination of traditional IC 
test equipment and an intelligent handler 
board called the DA-MEMS carrier. The 
DA-MEMS carrier holds up to 200 
devices and features onboard device 
configuration, test execution and test 
data storage capability. MEMS devices 
are tested on the DA-MEMS carrier 
while being exposed to environment 
stimulus. When testing is complete, 
the DA-MEMS carrier interfaces with 
an IC tester for test data collection and 
analysis. By leveraging traditional IC 
test equipment, this innovative approach 
offers lower development cost, higher 
tester capacity, scalability and lower per 
unit test cost.

For additional information, contact: 
Stephen Crowe 
(T) 613-592-2233 ext. 237 
(E) scrowe@da-integrated.com 
(W) www.da-integrated.com

Evans Analytical Group’s (EAG) release-
to-production (RTP) team provides 
engineering service and support from 
early chip design to volume production 
in the areas of test program development 
and product engineering; test time rental 
on all major ATE platforms; reliability 
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(W) www.presto-eng.com

Siliconware Precision Industries (SPIL) 
entered into an equipment purchase 
agreement with ChipMOS Technologies 
(ChipMOS Taiwan) to sell its DRAM 
testers and liquid crystal display (LCD) 
driver assembly and test operation lines 
for approximately NT$1.63 billion.

SPIL is a leading provider of 
comprehensive semiconductor assembly and 
test services. SPIL is dedicated to meeting all 
of its customers’ IC packaging and testing 
requirements, with turnkey solutions 
that range from design consultations, 
modeling and simulations, wafer bumping, 
wafer probe and sort, package assembly, 
final test, burn-in to drop ship. Products 
include advanced leadframe and substrate 
packages, which are widely used in PCs, 
communications, Internet appliances, 
cellular phones, digital cameras, cable 
modems, personal digital assistants and 
LCD monitors. SPIL supplies services and 
support to fabless design houses, IDMs and 
wafer foundries globally. 

For additional information, contact: 
(T) 886-4-2534-1525 
(E) info@spil.com.tw 
(W) www.spil.com.tw

STATS ChipPAC is the first company 
in the industry to introduce 300mm 
embedded wafer-level ball grid array 
(eWLB) wafer manufacturing capabilities. 
STATS ChipPAC is firmly established 
as the leader in eWLB manufacturing 
volume, capacity and yields, with current 
quarterly shipments in excess of 30,000 
reconstituted wafers and is on track to 
achieve yields of 99 percent and above 
by the end of 2010. By adding capacity 
through 300mm wafer manufacturing, 
STATS ChipPAC’s customers can benefit 
from the cost and productivity advantages 
of eWLB technology on the larger 300mm 
reconstituted wafer format, which 
provides higher efficiency and economies 
of scale as compared to the existing 
200mm eWLB wafer format. eWLB 
technology has already been proven and 
adopted by many major mobile handset 
manufacturers to meet the relentless 
market demand for complex and power-
efficient semiconductor devices within a 
continuously shrinking package footprint. 

For additional information, contact: 
Lisa Lavin 
(T) 208-867-9859 
(E) lisa.lavin@statschippac.com 
(W) www.statschippac.com

Teradyne introduced the GRADE-X 

Open Test eXchange (OTX) Editor, 
an authoring environment for the 
emerging International Organization 
for Standardization (ISO) 13209 OTX 
standard, at the CTI conference in 
Stuttgart, Germany. Built on the widely 
used GRADE-X diagnostics platform, 
the GRADE-X OTX Editor enables 
users to create, edit and test diagnostic 
sequences that can be reused across 
design, manufacturing and service groups 
and thereby help automotive companies 
improve diagnostic effectiveness and 
reduce costs. 

The GRADE-X OTX Editor 
is a powerful graphical authoring 
environment that stores data in the native 
OTX format (a dialect of Extensible 
Markup Language (XML)). The new 
tool offers automatic layout for OTX 
documents from any source and allows for 
specification and implementation views 
while providing protection from schema 
changes. It can be used as a stand-alone 
tool to create and modify tests or be 
integrated into complete toolsets, such 
as the GRADE-X Diagnostic Toolset. 
Teradyne has shipped multiple platforms 
to automotive customers in Europe.

For additional information, contact: 
(T) 978-370-2700 
(W) www.teradyne.com

Verigy, a premier semiconductor test 
company, has shipped multiple V93000 
Port Scale RF systems to a repeat customer 
for testing RF system-on-chip (SOC) 
semiconductors used in ultra low-cost 
wireless communication handsets. The 
global market for ultra low-cost handsets 
is an estimated 1.6 billion people, mostly 
in emerging countries such as China and 
India, who have not yet purchased cellular 
handsets. Demand is expected to double 
in size to over 200 million units per year 
between 2009 and 2013, according to 
market research firm iSuppli.

Verigy’s V93000 Port Scale RF system 
can test up to 48 ports with true quad-
site and high multi-site parallel efficiency 
at a minimal cost of test. Its cost-effective 
applications range from high-throughput 
testing of low-integration RF transceivers 
up to advanced devices containing 
integrated RF mixed-signal, digital, power 
management and embedded or stacked 
memory.

For additional information, contact: 
(T) 408-864-2900 
(W) www.verigy.com ▪

solutions for the consumer, industrial 
and automotive markets, has selected the 
X-Series as their next-generation radio 
frequency (RF) test platform. u-blox is 
committed to the X-Series as its principal 
engineering and production test platform 
for all their wireless communication 
solutions including RF and baseband 
devices. Several devices have been 
released to volume production at u-blox’s 
subcontract test partners in Asia.

For additional information, contact: 
(T) 408-635-4300 
(W) www.ltx-credence.com

MASER Engineering joined the Dutch 
Advanced Packaging Center initiative. 
This new facility offers advanced 
package design engineering, prototype 
and small series manufacturing. The 
focus for new designs is on MEMS and 
system-in-package (SiP) products. The 
facility’s advanced film assisted molding 
capabilities open new solutions for 
package designs with a direct human 
interface. MASER Engineering joined 
the Advanced Packaging Center to 
support their customers with full Joint 
Electron Devices Engineering Council 
(JEDEC)/Q100 qualification programs 
and analysis. In addition, the facility 
also strengthens the company’s assembly 
service of first silicon in standard outline 
prototype packages. A standard outline 
package list is available upon request.

For additional information, contact: 
Kees Revenberg 
(T) 31-53-480-26-81 
(E) kees.revenberg@maser.nl 
(W) www.maser.nl 

Presto Engineering, a pioneer of the 
lab-less business model for bringing 
semiconductor products into volume 
production, and CEA-Leti announced 
that they have begun a three-year 
collaboration to develop test and analysis 
capability for three-dimensional (3-D) 
semiconductor devices. The project, a 
common lab that will include Presto’s new 
research and development (R&D) center 
at CEA-Leti, will focus on extending 
the company’s test, reliability and failure 
analysis solutions to through-silicon 
vias (TSVs), the interconnects between 
levels on 3-D devices. The common lab 
will make the ATE and debug process as 
well as the product engineering platform 
available for third parties.

For additional information, contact:  
(T) 408-434-1808  
(E) info@presto-eng.com 
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A decade ago, consumer demand for electronics products fixated 
on high-end primary features—“my mobile phone has a color 
screen,” “my laptop has a 1 GHz processor,” “my television 

screen is larger than yours”—for which consumers willingly paid 
premium prices. Today’s electronics consumer, however, has become 
much more sophisticated and, therefore, much more demanding. 
David Carr, business writer for The New York Times, framed this 
sophistication recently during an interview on “The Charlie Rose 
Show.” Relating his decision to buy the newly released Apple iPad 
for his family, Carr commented, “I love the features, I love the 
performance, but what drove me to buy this for my family was 
the $499 price.”  Economics defines value as the ratio of quality 
to price, or putting it in the language of T-Mobile’s advertising, 
“getting more.”  The proliferation of electronic device features and 
performance means today’s consumer assumes quality and buys on 
price.

But consumer demands have driven more than only device 
features and performance. The proliferation of wireless connectivity—
short-range Bluetooth, wireless local area network (WLAN) (Wi-
Fi), real-time location utilizing global positioning satellites (GPS), 
and wide area wireless (Worldwide Interoperability for Microwave 
Access  (WiMAX) and cellular)—across the wide range of consumer 
electronics applications feeds a seemingly insatiable consumer 
demand for unfettered interactivity and access.  Mobile phones have 
become smartphones—productivity and entertainment devices that 
also happen to do voice communications. Nintendo’s clever use of 
infrared wireless, micro-electromechanical structure (MEMS) and 
Bluetooth technologies in eliminating wires from the handheld 
controller in the Wii redefines the gaming experience while creating 
a disruptive new segment in the market. And it did so at a price 
point significantly below its competition. Today’s mobile industry 
embraces Wi-Fi as a means of satisfying consumer demand for high-
speed mobile Internet access without spending billions of dollars 
on network infrastructure. Consumers demand a feature-based user 
experience limited only by their imaginations, leaving suppliers to 
create ways of improving user experience inside specific price points.

In its never-ending pursuit of consumer imagination, the 
electronics industry repeatedly turns to the semiconductor industry 
for the alchemy enabling yet another new level of innovation and 
cost reduction. Semiconductors have and will continue to fuel the 
evolution of consumer electronics. The microprocessor industry 
stretches the physical limits of photolithography in its quest to 
increase computation speed and functionality while decreasing power 
consumption. The analog industry increases functional integration in 

data converters, power management and display drivers while driving 
performance and cost.  And yet, of all the semiconductor segments, 
it is the radio frequency (RF) wireless physical layer where the new 
consumer focus on value drives the most dramatic changes.

Figure 1.  Total Available Market for Cellular and Wi-Fi RF Power 
Amplifiers and Front-Ends 
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Dramatic growth in the demand for RF power amplifiers (PAs) and front-ends results from 
a combination of the rapid expansion of wireless connectivity in consumer electronics and the 
proliferation of multiple RF  bands used worldwide for various wireless communications technologies.

Source:  Strategy Analytics, August 2009

More than any other product feature, RF functional integration 
fuels the pervasive expansion of wireless connectivity. Bluetooth 
was obscure until single-chip silicon-based systems-on-chip (SOCs) 
drove solution cost below $5. Now, soccer moms use Bluetooth for 
hands-free voice as well as for displaying photos on digital picture 
displays in their homes. In 2006, GPS was a multi-chip solution 
costing $10 and suitable only for personal navigation devices. Today, 
single-chip and two-chip silicon-based GPS system solutions sell for 
less than $3. As a result, location has rapidly become “the little black 
dress” of consumer electronics, coming to market in smartphones 
and digital cameras, spurring the development of photo geotagging 
and “find-a-friend” mobile phone services. Driven by the unique 
functional integration features of silicon, Wi-Fi now follows the 
path of Bluetooth and GPS. Silicon-based two-chip dual-band 
2.4/5 GHz 802.11abgn solutions currently bring Wi-Fi connectivity 
to smartphones, flat-panel televisions, video-enabled computers 
and network routers. Single-chip CMOS-integrated PA solutions 
provide 802.11abg functionality in netbooks and peripherals. Key 
connectivity solution providers, including Atheros, CSR, Marvell 

Shift in Consumer Focus Drives Evolution of 
the Semiconductor Industry

John Brewer, Vice President, Corporate and Business Development, SiGe Semiconductor
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and Broadcom, continue the march of integration through multi-
function solutions bringing Bluetooth, Wi-Fi, GPS and FM radio 
together into a single device footprint.

If the explosion of wireless connectivity is driven by functional 
integration, the fuel for that explosion is silicon technology. Leaders 
such as Silicon Laboratories and Atheros drove the migration of RF 
transceiver technology to a fabless silicon model over the last decade in 
integrating the RF transceiver with the digital signal processor (DSP) 
on CMOS technologies. At the same time, captive gallium arsenide 
(GaAs) heterojunction bipolar transistor (HBT) technologies were 
uniquely capable of the requirements of the RF front-end—PA, RF 
switch and low-noise amplifier (LNA)—for consumer electronics. 
Suffering from the cost-based functional integration limits of GaAs 
technology and incompatibilities in wafer processing with silicon, 
GaAs-based RF front-ends put a hard limit on wireless connectivity 
functional integration. This separation of the RF physical layer from 
the RF transceiver and DSP defined a hard limit on the performance, 
cost and footprint of wireless connectivity signal processing.

However, advances in silicon BiCMOS and CMOS technologies 
are the spark for the next stage of evolution in wireless connectivity 
solutions. Over the last five years, silicon BiCMOS—a mixed-signal 
CMOS technology with the added feature of an HBT for use in 
the RF signal path—has moved to replace GaAs HBT technology 
in 802.11abgn RF PAs and RF front-ends. In particular, silicon 
germanium (SiGe) BiCMOS technology leads this revolution, 
utilizing germanium doping in the base of the silicon HBT to 
increase transistor speed and decrease junction noise. Combining the 
best features of HBTs for RF and CMOS for bias, control and digital 
interface, SiGe BiCMOS is today the most common manufacturing 
technology for RF PAs and front-ends across the consumer Wi-
Fi market. Its ability to deliver on the challenges of performance, 
functional integration and cost is driving the penetration of Wi-Fi 
technology deep into mobile communications, in-home video and 
gaming entertainment, and computing—and in the process enabling 
multimedia capabilities across consumer electronics. By delivering 
GaAs-equivalent performance with the manufacturing advantages of 
silicon sourced by some of the world’s largest wafer foundries, SiGe 
BiCMOS leads the evolution of the last layer of wireless connectivity 
technology—the RF front-end—in response to consumer demand 
for value.

Figure 2.  Evolution of 802.11abg RF Front-End  
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Advances in SiGe BiCMOS process technology create the opportunity to reduce physical footprint and 
cost while improving performance. The move from multi-chip modules to single-chip implementations, 
unique to silicon-based technologies, fuels the expansion of wireless connectivity across the consumer 
electronics market.

Source: SiGe Semiconductor

 Additional advances in silicon foundry process technologies serve 
to strengthen its value for consumer wireless RF front-ends. New 
developments in silicon-on-insulator (SOI) material support the 
integration of RF switches, PAs, LNAs, and bias, control and digital 
interface onto a single RF front-end IC. The addition of through-
wafer vias (TWVs) to SOI enables the expansion of GaAs-equivalent 
RF performance on silicon into the 5 GHz band—the top end of 
the RF range for today’s consumer electronics wireless applications. 
Merging best-in-class RF performance with silicon manufacturing 
efficiencies on 200mm wafers sets a new standard in wireless for 
achieving increased performance and functionality while driving cost.

For a decade, consumer electronics original equipment 
manufacturers (OEMs) such as Samsung have pushed the 
semiconductor industry towards the dream of a single-chip wireless 
solution—in particular a single-chip mobile phone. In response, a 
range of academics and start-ups have broken ground for the major 
communications baseband vendors in pursuit of the final piece of that 
dream—the CMOS RF PA. The primary challenge on the path to 
integrating the PA with an RF transceiver and baseband lies with the 
PA architecture itself. Traditional HBT-based PA architectures simply 
do not map to CMOS technology due to limitations rooted in the 
physical structure of the CMOS transistor. A decade of CMOS PA 
architecture trial-and-error has recently yielded integrated PA solutions 
appropriate for low-end 802.11abg applications such as Universal 
Serial Bus (USB) dongles, netbooks and printers. And CMOS PAs 
suitable for entry-level mobile phones continue to improve in cost 
effectiveness. While these advances in CMOS PA architecture do 
not obey Moore’s Law—they don’t scale well with decreasing device 
geometries—they do represent a meaningful addition to the silicon-
based RF front-end technology that is core to meeting the wireless 
connectivity demands of today’s consumer.

But the evolution of RF front-ends to silicon technology is about 
much more than technology substitution for the sake of product cost. 
Advances in SiGe BiCMOS and CMOS RF PAs are liberating the 
consumer wireless connectivity industry from the cost and capacity 
constraints of the mostly captive GaAs manufacturing industry. As 
the total available market for consumer RF front-ends expands from 
2.8 billion units in 2009 to 6.0 billion units in 2012, the constraints 
of the worldwide GaAs wafer industry—captive and foundry—
promise to restrict the feature-rich imagination of consumers and 
their desire for “wireless multimedia everywhere.”  For example, IBM 
Microelectronics alone has more available silicon-based RF PA and 
front-end die capacity than the entire GaAs industry. The existing 
SiGe BiCMOS foundry capacity, including IBM Microelectronics, 
TSMC, TowerJazz, CSM and STMicroelectronics, can, with existing 
fab capacity, supply the demands for RF front-ends in consumer 
electronics into the foreseeable future.  It is readily apparent that the 
potential for wireless connectivity in consumer electronics can only 
be fully realized upon the evolution of RF front-end manufacturing 
to silicon technology.

And that evolution signals fundamental changes in the RF 
semiconductor industry.  The history of semiconductors validates 
two fundamental points. First, the evolution of products to the 
silicon platform signals dramatic expansion in the serviceable market 
for those products.  Second, the evolution of product manufacturing 
from captive fabs to the foundry model drives the convergence of 
manufacturing technologies. The explosion in all forms of voice and 
data communications over the last 20 years is in no small part due 
to the freeing of capital from investment in captive semiconductor 

See Consumer Focus page 45



eMemory is a leading intellectual property (IP) 
company that is fully dedicated to inventing 
the most advanced and applicable embedded 
non-volatile memory (NVM) technologies. 
eMemory’s core technologies Neobit, NeoFlash 
and NeoE2 are widely built on more than 120 
process nodes at various foundries and integrated 
device manufacturers (IDMs) from 0.70µm to 
65nm generations. Neobit is a programmable 
logic device aiming for embedded one-
time programmable (OTP)/multi-time 
programmable (MTP) applications. It utilizes 
hot electron injection for programming, while 
erasure can be achieved through ultraviolet 
(UV) exposure. And zero additional mask layers 
are required. NeoFlash is the ultimate solution 
aiming for embedded Flash applications. It 
utilizes a single-poly Flash structure and requires 
only up to three additional non-critical masks 
to be embedded into CMOS logic processes. 
NeoE2 is a programmable logic device aiming 
for embedded MTP/electrically erasable 
programmable read-only memory (EEPROM) 
applications. It is derived from Neobit and 
allows for electrical erasure operation. And zero 
additional mask layers are required.

eMemory’s technologies do not require 
customers to change existing processes. Instead, 
an innovative circuit memory design with 
characters of simple design, reliable structure, 
high yield and easy-to-port helps customers 
quickly break past technical limitations and 
create powerful new features. eMemory also 
provides quick turnaround time and dedicated 
customized engineering services to help 
customers create market competitiveness by 
substantial cost saving.

For additional information, contact:  
(T) 886-5631616  
(E) sales@ememory.com.tw  
(W) www.ememory.com.tw

The Hellenic Semiconductor Industry 
Association (HSIA) was established in 2005 
to represent the semiconductor, micro- and 
nano-electronics, and embedded systems 
industry in Greece. It initially had 13 industrial 
members. Today, it brings together 50 industrial 
members and 30 universities and institutes. 
Industrial members range from small start-ups 
to subsidiaries of multi-national corporations, 
with the majority being rapidly growing small 
and medium enterprises (SMEs), serving parts 
of the microelectronics supply chain. Several 
members are either venture capital (VC)-
funded or corporate-backed by companies with 
an international presence. The products and 
services of HSIA members vary from electronic 
design automation (EDA) software, design 
and IP licensing, and embedded software to 
manufacturing. HSIA customers represent 
markets such as mobile communications, multi-
media, defense, home and office appliances, and 
consumer electronics. The organization’s vision is 
to establish the Greek microelectronic industry as 

a cradle of innovation and as a dynamic partner 
within the global high-tech market.

For additional information, contact:  
Dionisis Kolokotsas  
(T) 30-210-617-9855  
(E) kolokotsas.d@hellenic-sia.org  
(W) www.hellenic-sia.org

Julie Garman  
(T) 30-210-617-9855  
(E) garman.j@hellenic-sia.org  
(W) www.hellenic-sia.org

ICsense is an IC design house with core 
competence in analog, mixed-signal and high-
voltage IC design. ICsense offers best-in-class 
IC design services, from consultancy and 
building block design-up to complete turnkey 
application-specific IC (ASIC)/system-on-chip 
(SOC) solutions for the automotive, medical, 
industrial and consumer markets. The mission 
of ICsense is to be the number one dependable 
partner for innovative mixed-signal and high-
voltage IC developments excelling the state-
of-the-art. ICsense tackles these developments 
with a highly skilled and passionate engineering 
team, a structured IC design methodology, 
International Organization for Standardization 
(ISO) 9001:2000 certified quality procedures 
and close cooperation with its customers and 
partners. 

ICsense provides customer-specific ASIC 
turnkey solutions from idea to final product, 
including feasibility study, system definition 
and modeling, design, layout, prototyping, 
prototype testing, production test and assembly 
coordination. ICsense has key IC design 
experience in power management, high-voltage 
IC design, drivers, microelectromechanical 
systems (MEMS), sensor and actuator 
interfacing ICs, analog-to-digital converters 
(ADCs), digital-to-analog converters (DACs), 
timing circuits and ultra low-power design. 

For additional information, contact:  
Wim Claes 
(T) 32-16-589700 
(E) sales@icsense.com  
(W) www.icsense.com

Mentor Graphics and STMicroelectronics 
announced a broad-scoped collaboration 
to develop advanced design solutions at the 
32nm to 20nm nodes. The three-year joint 
development project named DeCADE seeks to 
build on advanced design solutions for SOC 
development for digital and analog design, 
including system-level approaches, design 
methodologies, place-and-route strategies, 
optical correction for advanced manufacturing, 
modeling, electrical characterization and 
parasitic extraction. ST will significantly 
contribute to the development of these new 
SOC design tools, which will give the company 
a head start in its ability to deliver customer-
focused semiconductor chips and platforms.

Supply Chain Chronicles



For additional information, contact:  
Michael Buehler-Garcia 
(T) 408-451-5804 
(E) michael_buehler@mentor.com  
(W) www.mentor.com

MIPS Technologies, a leading provider of 
microprocessor IP, is driving the revolutionary 
Android platform into a wide range of 
consumer electronic products to enable a rich, 
connected user experience. Initially finding 
success in mobile handsets, Android required 
extensions to be viable for other devices because 
of different user interfaces and usage models. 
Since making the Android on MIPS code 
publicly available in August 2009, MIPS and 
its partners have delivered to Android support 
for full 1080p high-definition (HD) video, 
multi-channel audio, a 10-foot user interface, 
Digital Living Network Alliance (DLNA) 
and other key technologies. In January, the 
company demonstrated the world’s first set-
top boxes (STBs) running Android, along with 
an Android on a MIPS netbook and other 
products that weren’t originally envisioned for 
Android but are now becoming a reality. There 
are more than 3,300 members of the Android 
on MIPS community who are developing and 
delivering innovative devices that leverage 
Android on MIPS — the processor architecture 
of choice for the digital home and beyond. 

For additional information, contact:  
(T) 408-530-5000  
(E) android@mips.com  
(W) www.mips.com/android

Mixel, the leader in mobile mixed-signal IP, 
announced that its Mobile Industry Processor 
Interface (MIPI) digital-physical layer (D-PHY) 
is TSMC ISO 9000-compliant. Mixel’s D-PHY 
is a complete PHY silicon-proven at multiple 
foundries compliant with the MIPI Alliance 
standard. It is fully integrated, has analog 
circuitry and digital and synthesizable logic, 
and is built to interface with the camera, 
display and UniPro protocols using the 
PHY Protocol Interface (PPI). Mixel’s MIPI 
D-PHY is architected to perfectly mate with 
the company’s high-performance phase-locked 
loops (PLLs) that are specifically designed to 
address MIPI applications up to 1 Gbps.

For additional information, contact:  
Wafa Hannaoui  
(T) 408-942-9300 ext. 115 
(E) whm@mixel.com  
(W) www.mixel.com 

Novocell Semiconductor is a reliability 
leader in antifuse NVM products. Recently, 
Novocell introduced 2nTP, the first multi-
time write antifuse device. Novocell’s SmartBit 
technology allows 2nTP to be programmed 
two, four or eight times while saving users 
approximately 60 percent of the area used 
when cascading multiple OTP memory blocks 
for the same security and multi-time write 

functionality. 2nTP is built on the silicon-
proven NovoBlox OTP technology, ensuring 
the highest reliability, zero tail bit failures and 
more than 30 years of data retention. 2nTP is 
currently available in the two and four times 
write architectures, with the eight times write 
architecture due out in Q4 2010.

For additional information, contact:  
Claire Parker  
(T) 724-983-0600  
(E) claire@novocellsemi.com  
(W) www.novocellsemi.com

Oracle provides industry-leading business 
solutions for the semiconductor industry based 
on best-of-breed applications; middleware; and 
open, standards-based technology. Oracle’s 
supply chain solution helps semiconductor 
companies achieve accurate consensus 
forecasts, optimized inventory leveling and 
postponement strategies, faster planning 
cycles and superior on-time delivery. Oracle 
helps synchronize customers’ entire supply 
chain by providing real-time engineering and 
bill of materials (BOM) changes to suppliers 
and design partners, and a central repository 
for all product data providing access through 
supplier portals. Workflows for approval 
and sign-off between various departments 
and supply chain partners are automated 
and help eliminate supply chain errors often 
caused by manual processes to update product 
information. Oracle will also help improve 
quality management programs and help keep 
track of supplier and manufacturing partner 
key performance indicators (KPIs) through its 
analytics. 

For additional information, contact: 
(T) 800-633-0738 
(W) www.oracle.com/industries/semiconductor

Serus, a global provider of Intelligent 
Operations Management (IOM) technology 
and managed services for semiconductor 
companies hit a number of high notes in 2009 
and 2010. Serus made major enhancements 
to their world-recognized application that 
supports the operational requirements of early-
stage, mid-market and large semiconductor 
companies. Key additions were (1) supplier 
on-boarding, the ability to fully integrate 
suppliers within four weeks with seamless 
integration to Microsoft Dynamics, Oracle 
and SAP; (2) planning, the ability to create 
a fully costed build plan based on different 
production scenarios resulting in better control 
over inventory, customer service levels and 
costing; and (3) product lifecycle management 
(PLM) and new product introduction (NPI) 
management, the integration of BOM 
changes to the production floor for improved 
manufacturing quality, reduced waste and faster 
cycle times. Serus’ solutions have provided 
significant improvements at semiconductor 
companies such as AMD, NVIDIA, Atheros, 

Amalfi, Ambarella and Entropic. 

For additional information, contact: 
Anush Ramodiya  
(T) 415-254-4234 
(E) anush@serus.com  
(W) www.serus.com

Sidense provides secure, very dense and 
reliable non-volatile OTP memory IP for 
use in standard-logic CMOS processes 
with no additional masks or process steps 
required and no impact on product yield. The 
company’s innovative one-transistor (1T)-Fuse 
architecture provides the industry’s smallest 
footprint, most reliable and lowest power 
logic NVM IP solution. With over 40 patents 
granted or pending, Sidense OTP provides 
a field-programmable alternative solution to 
Flash, mask ROM and eFuse in many OTP 
and MTP applications.

Sidense OTP memory is available from 
180nm down to 40nm, and is scalable to 
28nm and below. The IP is available and has 
been adopted by all top-tier semiconductor 
foundries and selected IDMs for analog 
trimming, code storage, encryption keys such 
as High-bandwidth Digital Content Protection 
(HDCP), radio frequency identification 
(RFID) and chip ID, medical, automotive, 
and configurable processors and logic. 

For additional information, contact: 
Jim Lipman  
(T) 925-606-1370  
(E) jim@sidense.com 
(W) www.sidense.com

True Circuits announced the availability of 
silicon-proven TSMC 40nm PLLs and delay-
locked loops (DLLs), which have been further 
characterized with TSMC’s latest process 
design kits (PDKs). This complete family of 
standardized clock generator, deskew, low-
bandwidth and spread spectrum PLLs and 
double data rate (DDR) DLLs spans nearly 
all performance points and features typically 
requested by ASIC, field-programmable gate 
array (FPGA) and SOC designers. These 
high-quality, low-jitter PLL and DLL hard 
macros are optimized for a wide variety 
of interface standards, including DDR, 
Peripheral Component Interconnect Express 
(PCIE), Serial Peripheral Interface (SPI), 
hyper transport (HT), Transition Minimized 
Differential Signaling (TMDS) and High-
Definition Multimedia Interface (HDMI). 
Customization is also available. 

For additional information, contact:  
Stephen Maneatis  
(T) 650-949-3456  
(E) sgm@truecircuits.com  
(W) www.truecircuits.com/
product_matrix.html ▪
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Developing advanced electronics systems for the U.S. military 
presents a number of challenges for original equipment 
manufacturers (OEMs). In particular, military applications 

are subject to increasingly stringent requirements for domestic 
design, production and verification, while also requiring 
technology availability over long time periods. First, there is the 
need to deliver often highly complex designs to stringent and 
demanding specifications, not only with respect to performance 
and functionality, but also in terms of reliability in harsh or extreme 
operating environments. At the same time, military applications 
require long-term support—including the assurance of supply of 
the underlying technologies. From a national security perspective, 
there are significant implications, ranging from ensuring data 
security throughout the design and production process to potential 
requirements for personnel clearance. In addition, companies 
involved in designing military applications must be able to create 
a viable business model while addressing all of these requirements, 
even if the target application is likely to be manufactured in relatively 
low volumes.

The stringent criteria that military electronics suppliers must 
meet are even more severe when it comes to application-specific 
ICs (ASICs) and systems-on-chip (SOCs). These devices are at the 
heart of a growing number of advanced military applications and 
are often critical to delivering the complex operations required. 
Ultimately, they play a key role in ensuring military advantage in the 
field. Because of this, companies that design and supply products for 
military use must carefully consider the foundry partners to whom 
they outsource their IC fabrication. 

ITAR Compliance
For military applications, it is absolutely essential to establish 
a reliable, secure supply chain that incorporates the complete 
path for IC design and reticle and silicon manufacture. In many 
cases, the U.S. government will dictate a “front-to-back” onshore 
handling requirement that includes everything from prototyping to 
fabrication, packaging and final test. However, simply using a U.S.-
based foundry partner is not enough. It is also essential to verify that 
the foundry meets all of the relevant government requirements. 

First, there is the need to establish that the foundry is fully 
compliant with the U.S. government’s International Traffic in Arms 
Regulations (ITAR) requirements. Enforced by the Department of 
State, ITAR comprises a set of regulations designed to safeguard 
U.S. national security by controlling the import and export of 
defense-related products, services and information. Interestingly, in 

recent years, the scope of ITAR has expanded to cover technology 
in other areas, including, for example, satellites and launch vehicles. 
Regardless of the target application, ITAR compliance necessitates 
well-documented and regularly audited processes covering export 
management systems to ASIC design and manufacturing. 

Trusted Status
In addition to ITAR, there have been increasingly stringent security 
requirements applied to the onshore manufacture of semiconductors 
for military applications.

The National Defense Authorization Act of 2009 specifies the 
need to “identify vulnerabilities in the supply chain of each program’s 
electronics and information processing systems that potentially 
compromise the level of trust in the systems.” This includes an 
“assessment of methods for verifying the trust of semiconductors 
procured from commercial sources.” This section of the Act 
implements strategies that “increase the use of trusted foundry 
services.” The Act goes on to define such services as the development 
and manufacture of ICs for critical defense systems.

In line with the National Defense Authorization Act of 2009, the 
National Security Agency has established the Trusted Access Program 
Office (TAPO) to provide a path for the Department of Defense 
(DoD) and the Intelligence Community to have guaranteed access to 
“trusted microelectronics technologies for their critical system needs.” 
TAPO provides the DoD and the Intelligence Community a path for: 

▪▪ Guaranteed access to trusted foundry suppliers for mission 
applications.

▪▪ Ability to fabricate classified designs up to the secret level.

▪▪ Low-volume customers to access leading-edge technology. 

▪▪ Quick turnaround times for prototyping and production. 

▪▪ Technology support through industry partnership. 

For a foundry to achieve trusted status and, thus, be eligible for the 
TAPO program, the company must demonstrate that it is abiding by 
a variety of security requirements. How strict these requirements are 
depends on the level of security classification, and, in general, they cover:

▪▪ Chip database media.

▪▪ Metal masks.

▪▪ Back-end (after first metal).

▪▪ Finished product.

▪▪ Post processing.

Onshore Silicon for Long-term Supply 
Security: Foundry Selection for Military 

Applications

Kirk Peterson, CFD Foundry Manager, ON Semiconductor
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Table 1 illustrates the general security guidelines for what is and 
isn’t classified with regards to trusted foundry status.

Table 1. Trusted Foundry—Classification Status of Wafer 
Fabrication

Type Classification 
Status

Data CLASSIFIED

Databases (electronic media) CLASSIFIED

Masks up to 1st metal UNCLASSIFIED

Individual masks from 1st metal to 
passivation UNCLASSIFIED

Any combination of >33% of all back-end 
layers or >4 masks (whichever is less) CLASSIFIED

Final passivation layer UNCLASSIFIED

Visual access of masks at 1X visual 
magnification UNCLASSIFIED

Wafers processed up to 1st metal exposure UNCLASSIFIED

Wafers processed above 1st metal 
exposure CLASSIFIED

Visual access of wafers at 1X visual 
magnification UNCLASSIFIED

Visual access of wafers at or above 5X 
visual magnification at 1st metal layer and 
beyond, or if viewed in groupings of >100 
resistors, or if mosaic pictures of multiple 
transistors are created

CLASSIFIED

Finished product CLASSIFIED

Scrapped material after 1st metal CLASSIFIED

The restrictions cover everything from photography—at no time 
can pictures be taken of a product and saved during the manufacturing 
process, when it is finished or during post processing without prior 
approval from the government—to personnel clearance (PCL) for 
operations that support classified wafer fabrication and storage. In 
the case of the latter, all classified products (including reticles and 
wafers) must be locked in Defense Security Service (DSS)-approved 
storage containers when not being actively processed. There must be 
a clear “chain of custody” throughout the manufacturing process, and 
the organization will be required to have personnel with SECRET 
PCL. In addition, any product requiring post processing and testing 
will require the use of cleared personnel and adherence to the DSS 
requirements in areas such as storage, inventory and marking.

Finally, trusted foundry status also places stringent criteria on 
IT networks. Typically, these will be physically separated from those 
associated with normal commercial fabrication activities and must be 
capable of interfacing with the government Secret Internet Protocol 
Router Network (SIPRNET). Such networks enable the transfer of 
classified information and databases between cleared government 
contractors and the trusted foundry. 

Beyond Compliance
Of course, being able to prove ITAR compliance and demonstrate 
trusted foundry status is completely irrelevant if the foundry cannot 
provide the necessary technologies and services. Availability of 

suitable processes is clearly critical, especially as the offshoring of 
many other applications and processes has reduced the number of 
onshore fabs capable of working at 0.35µm and below. 

Figure 1. Process Platforms for Military Designs
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Figure 1 illustrates the types of custom foundry mixed-signal 
platforms that are currently available through U.S.-based onshore 
facilities. These platforms include an industry-compatible 0.18µm 
CMOS process technology targeted at low-power, highly integrated 
digital and mixed-signal SOC devices that are ideal for new and 
emerging military applications. 

Suitable for SOCs requiring up to 500K gates, this process 
features between four and six levels of metal and allows designers to 
integrate 1.8V core voltages with 3.3V input/output (I/O). Options 
for integrated passive devices include resistors and nominal [1.0 
femtofarad per micron squared (fF/µm2)] and high-value (2.0 fF/
µm2) stackable metal-insulator-metal (MIM) capacitors. A design 
kit offers comprehensive core, I/O and memory libraries with 
memory options including 64 Kbit synchronous single-port and 
dual-port static random access memory (SRAM) and 64 Kbit VIA-
programmable read-only memory (ROM).

But, again, a suitable selection of process geometries is only 
part of the story. Availability of specialty services such as advanced 
die stitching and shuttle services for prototyping should also be 
evaluated, as should availability of intellectual property (IP). Access 
to silicon-proven synthesizable IP blocks for interface functions such 
as Ethernet media access controllers (MACs); Universal Serial Bus 
(USB), Peripheral Component Interconnect (PCI) Express or blocks 
for microcontrollers; timing generators; and memory controllers, 
for example, can significantly simplify the design and development 
process and greatly reduce the need for respins. 

Finally, no discussion of onshore foundry services and long-
term supply security is complete without reference to process 
longevity. Military products have lifetimes that are often measured 
in decades, and the implications and costs associated with 
component obsolescence and end-of-life (EoL) can be severe. This 
situation is exacerbated by the fact that the majority of military 
designs are less likely to be implemented in cutting-edge processes 
that are in their infancy and, therefore, likely to have a number 
of years of life ahead of them. It is essential, therefore, that the 
evaluation criteria for a suitable foundry partner should also take 

See Military Applications page 43
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ASIA

39% – Asia’s forecasted share of global smartphone shipments 
in 2015. The number of annual shipments is expected to nearly 
quadruple from 2010. – IMS Research

$210.3 million – Revenue generated by the electronic design 
automation (EDA) industry in the Asia-Pacific region in Q4 2009, 
a 6.3% year-over-year (YoY) increase. – EDA Consortium 

41.3 million – Estimated number of TV shipments in China in 
2010, up 11% from 37.3 million in 2009. Factors contributing 
to the significant growth include official government support, 
expanding consumer interest and a busy real estate market. – 
iSuppli 

$38.4 billion – Expected telecom capital expenditures by China 
carriers in 2010, down 21% from 2009. Mobile spending in the 
region should decrease about 25%. – Barclays Capital

105,600 – Automobile exports in China in Q1 2010, an increase 
of 52% from 69,700 units a year earlier. – China Association of 
Automobile Manufacturers (CAAM)

144.2 million – Projected number of set-top box (STB) shipments 
in China in 2010, decreasing 10% YoY mainly because of a rapid 
decline in the domestic Advanced Broadcasting System-Satellite 
(ABS-S) system and a drop in terrestrial STB shipments. – iSuppli

38.3% – Telematics availability inside vehicles in Japan in 2010, 
with the U.S. following at 35.7%. – iSuppli

$54 million – Amount that South Korea plans to invest until 2015 
to build up its analog chip industry to help local companies expand 
their presence in the global semiconductor market. – The Ministry 
of Knowledge Economy

47.8% – YoY increase of Taiwanese exports in April 2010, reaching 
$21.9 billion. – Ministry of Finance 

$25.1 billion – Revenue generated by Taiwan’s PC industry, the 
world’s largest, in Q1 2010, jumping 53% from $16.5 billion in 
Q1 2009. – Taiwan Stock Exchange (TSE) Revenue Statements 

73.8 million – Projected number of wireless local area network 
(WLAN) data cards that Taiwan-based makers will ship in Q2 
2010. The region is expected to ship 15.4 million WLAN routers 
during the same period. – DigiTimes 

$9.5 million – Value of Malaysia’s radio frequency identification 
(RFID) market in 2009. It is anticipated to grow at a compound 
annual growth rate (CAGR) of 19.8% to around $33.8 million by 
the end of 2016. – Frost & Sullivan

$3.1 billion – Estimated information technology (IT) spending 
in the Philippines by the end of 2010, increasing 7.6% YoY. – 
International Data Corporation (IDC)

64% – Percentage of respondents in emerging markets (e.g., China, 
India, Malaysia and Singapore) that said their mobile phone or 
smartphone is their most important technology, versus only 29% 
in mature markets (e.g., France, Germany, Japan and the U.S.). – 
Accenture’s 2010 Consumer Products and Services Usage Survey

2.3% – Revenue growth for semiconductor suppliers headquartered 
in the Asia-Pacific in 2009, reaching $44.5 billion, up from $43.5 
billion in 2008. – iSuppli

INDIA

>50 million – New subscriptions for wireless communications 
in India in Q4 2009. This volume has driven down costs for 
application-specific chip designs. – “Viewpoint: Is Semiconductor 
Industry Consolidation Inevitable?” by Walden Rhines, Mentor Graphics

$5 billion – Value of India’s consumer electronics market at the 
end of 2009, and it is projected to grow at a CAGR of around 15% 
during 2010 to 2013. – RNCOS

Global Market Trends
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11% to 12% – Expected growth of India’s manufacturing sector in 
Q2 2010, which is lower than the 15% reported in Q1 2010 due 
to the sharp increase in raw material prices and insufficient power. 
– Federation of Indian Chambers of Commerce and Industry (FICCI)

$6.8 billion – Estimated revenue generated by India’s domestic 
PC market in 2010, up from $5.9 billion in 2009. Computers 
accounted for around 30% of Indian consumer electronics 
spending in 2009. – BMI 

8.6% – India’s gross domestic product (GDP) rate in Q1 2010, 
the highest rate since December 2007. – Government of India

70% – Percentage of India’s population that only consumes 
smartphone voice services. Data services have not yet gained 
traction, which can slow the adoption rate of smartphones. – Frost 
& Sullivan

340 million – Predicted number of handset unit sales in India by 
2014, growing at a CAGR of 10% as mobile subscriber penetration 
soars towards 123%. – companiesandmarkets.com

EUROPE,  THE MIDDLE EAST AND AFRICA 
(EMEA)

$255.2 million – Revenue generated by the EDA industry in the 
EMEA region in Q4 2009, down 12.1% YoY. – EDA Consortium 

$3.1 billion – European semiconductor sales in March 2010, an 
increase of 42% YoY. – World Semiconductor Trade Statistics (WSTS) 

9.6% – The European Union’s unemployment rate in March 2010, 
experiencing no change month-over-month (MoM). – Eurostat

22% – YoY growth of PC shipments in the EMEA region in Q1 
2010, totaling 26.3 million. – IDC

115 million – Forecasted number of users that the mobile banking 
industry will attract in Europe by 2015. North America is expected 
to attract 86 million. – Berg Insight 

24% – Drop in European semiconductor distribution in 2009 
compared to 2008. – Distributors and Manufacturers Association of 
Semiconductor Specialists (DMASS)

27.2% – MoM increase of electronic component billings in the 
United Kingdom in March 2010. And billings experienced a 
25.8% YoY increase. – Association of Franchised Distributors of 
Electronic Components (AFDEC)

71% – Percentage of respondents in Poland who said they have 
two or more coaxial outlets in their home. The United Kingdom, 
France and The Netherlands followed with 56%, 55% and 45%, 
respectively. The high percentage of European homes with two or 
more coaxial outlets indicates that there is a significant addressable 
market opportunity for service providers wanting to offer advanced 
high-bandwidth services with high reliability and without adding 
any new wires. – IMS Research Survey

10.7% – MoM growth of exports in Germany in March 2010, 
which is Europe’s largest economy. – Federal Statistics Office

14% – Projected CAGR of electricity production in the Oman 
sector during 2010 to 2013, which is the fastest-growing power 
sector in the Middle East. – RNCOS 

THE AMERICAS

>50% – Expected percentage of worldwide 3-D-capable 
TV shipments accounted for by North America in 2010. – 
DisplaySearch

$3.8 billion – Semiconductor revenue generated by the Americas 
in March 2010, an increase of 48.2% YoY. – WSTS

4% – Percentage of the 5.9 million U.S. workers eliminated by 
the technology industry in 2009. – TechAmerica

17.4 million – Number of PC shipments in the U.S. in Q1 2010, 
a 20.2% increase from Q1 2009. – Gartner

$1.3 billion – Value of orders posted by North America-based 
semiconductor equipment manufacturers in March 2010, up 
2.7% from February, reflecting strong consumer demand and 
indicating that the chip gear market is on its way to recovery. – 
Semiconductor Equipment and Materials International (SEMI)

$208.1 million – Value of 3,069 robot orders seen by North 
American robotics manufacturers in Q1 2010. – Robotic Industries 
Association (RIA)

$3.6 billion – Amount raised in 32 funds by U.S. venture capital 
firms in Q1 2010. – Thomson Reuters and National Venture Capital 
Association (NVCA)

$560.8 million – Value of EDA products and services purchased 
by the Americas in Q4 2009, representing a 1.4% YoY decrease. – 
EDA Consortium 

8 million – North American smart meter shipments in 2009; a 
third were based on radio frequency (RF) mesh networks. – IMS 
Research 

$1,380 – Amount that the average U.S. household spent on 
consumer electronics products in the past 12 months, an increase 
of $151 YoY. – Consumer Electronics Association (CEA)

20% – Percentage of 2009 global consumer electronics 
revenue that came from purchases in the U.S., followed 
by Western Europe with 19%. – The Information 
Network

>24% – Percentage of U.S. homes that have a 
Web-to-TV connection. And 5% of adults 
watch YouTube and Hulu on their TV each 
week. – Leichtman Research Group ▪
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The decades-long practice of scaling down transistor size 
has allowed many systems to be fully designed on chips. 
As electronic circuits have found their way into diverse 

applications, the amalgamation of electronic components with the 
logic platform “workhorse” has materialized in various flavors. In the 
last decade, power management circuits have found their way into 
integrated chips. It is useful to examine this process with historical 
background, as it has bearings on the technical supply chain of power 
management circuit production, which is rapidly changing.

The migration to integrated platforms occurs when several factors 
exist. One factor is technical capability. Once the logic is sufficiently 
dense, the platform can accommodate logic and other components 
on the same die. Another factor is cost. The price difference of using 
a board solution outweighs the price penalty of placing large power 
devices on a high-density digital silicon platform. And at times, it 
is also the actual chip size that will determine if it can or cannot fit 
into a certain system (e.g., cell phone of a certain size). For power 
management applications, the emerging trend of digitally controlled 
power management circuits is also driving towards the integration 
of drivers with high-density logic. An overall boost to this process is 
the proliferation of portable devices and green practices that require 
efficient power management capabilities.

Change in the Makeup of the Industry
The migration of power management technologies to foundries or to 
the general domain is accompanied by manpower and tool migration. 
Once the option to buy silicon fabrication exists, integrated device 
manufacturers (IDMs) may opt to outsource the fabrication of 
new products. It also allows for the creation of independent design 
teams in the fabless model. Typically, management and engineering 
experience first comes from IDMs and then directly from universities. 

In the same manner, various internal design tools which have been 
used to interface with the fabrication environment internally may 
now be sold to third-party vendors and serve the fabless or fab-light/
foundry interface. In parallel, new tools are constructed so vendors 
may serve this interface. An example of such a tool is a metal routing 

resistance calculator, which is very important in power management 
applications.

Solidification of the Design House/Foundry 
Interface
The move to a fabless or fab-light/foundry model for power 
management formalizes the design fabrication interface. In the case 
of an IDM, design and production are within one company, allowing 
for customization and flexibility within the organization. Once the 
design/production interface migrates outside the company, design 
groups may perceive a loss of flexibility in the silicon implementation 
solutions. This may happen when encountering a first-generation 
(G1) foundry power management platform bought from or co-
developed with an IDM. G1 platforms cater best to the original target 
applications they were designed for. They may not be very effective 
technically or cost/performance-wise in addressing a broader range 
of applications. For example, G1 platforms with buried layers may 
have very good isolation solutions for medium direct current (DC)/
DC converter applications, but may be too complex in terms of layer 
count and cost for light-emitting diode (LED) driver applications.

As shown in Figure 1, a second-generation (G2) advanced foundry 
platform is more flexible in the performance/cost tradeoff and more 
versatile in the scope of applications it covers. G2 developers work 
hard to differentiate by producing flexible solutions that service a 
broader spectrum of applications. To meet this challenge, one needs 
to construct a platform that can be optimized for cost (layer count 
and price) and performance (Rdson, gate charge (Qg), substrate 
isolation and advanced features such as deep trench) for each 
application. The resulting process will have a stratified structure. 
At its base, the process will be simple but offer a high-performance 
power management platform. Then, being as modular as possible, it 
will allow for the addition of features to enable enhanced platform 
performance. 

G2 platforms contain differentiating front-end features such 
as innovative, performance-enabling process design kits (PDKs). 
Examples worth mentioning are voltage-scalable devices and models 

Integrated Power Management Platforms: The 
Entry of Fabless Design Houses to Power 

Management System Design

Dr. Shye Shapira, Director, Research and Development, Power Management Platforms, TowerJazz
Todd Mahlen, Director, Marketing, Power Management Platforms, TowerJazz

Dr. Avi Strum, Vice President and General Manager, Specialty Product Line, TowerJazz
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enabling the optimization of on-resistance per operating voltage in a 
continuous manner; metal routing resistance calculators; selectable 
automated guard ring placement; and closed electrostatic discharge 
(ESD) and latch-up characterization and methodology. Another 
feature is a robust intellectual property (IP) portfolio including low-
cost non-volatile memory (NVM). Such an NVM solution requires 
no additional process steps to remain on the high-performance cost 
curve, and scales from several bits for trimming to tens of kilobits 
for digitally controlled power management applications. Features on 
higher echelons of the stratified platform require a more complex 
process, but service applications requiring higher performance. 
These include buried layer solutions for the isolation of high-current 
applications with large inductive loads (e.g., motor drive DC/DC 
converters with current higher than 1 Amp). Deep trench isolation 
allows for a higher density placement of drivers and an enhancement 
of isolation.

Figure 1. The Second-Generation Integrated Power Management 
Platform Mindset

Application Requirements: Expanding the Parameter Set
 • Large Voltage Range
 • Large Current Range/Good Noise/Current Isolation
 • High-Density Logic
 • High-Density NVM Solutions
 • High-Performance ESD/LU
 • Low Rdsonsp/Qg
 • Accurate and Detailed Modeling

Contracting the Parameter Set
Optimize for:
 • Low Process Complexity/Cost 
 • Few Design Kits/Process Families

Second-Generation Platform: Optimizing Conflicting Constraints
 • Low-Cost/High-Performance Starting Base Platform 
  (0 Mask NVM)
 • Modularity: Tuning the Complexity to the Application
 • Scalable Solutions (Models Voltage)

“Writing the Book”
In the medium term, the formalization of the fabless/foundry interface 
and the need to provide flexible solutions for power management 
platforms requires a company to identify the correlation between 
the required performance of a single device and the application’s 
specifications. 

For a standard analog application conforming to a given 
specification sheet, experienced analog designers can point to the 1/f 
noise, mismatch, voltage and temperature variation they are willing 
to tolerate for the components used in their design. 

Power management applications have not been in the fabless or 
fab-light/foundry domain for long, so such relations between the 
component performance and the required application performance 
are not always clear to the platform user. As an example, consider the 
key factors in power circuit robustness, noise and latch-up isolation. 
In many cases, design groups are familiar with their own developed 
platform or with a foundry platform that was transferred from an 
IDM. Their design experience teaches them which applications this 
platform can successfully service. This understanding is based on 
full design loops, not on individual component performance. It is 
hard, based on this understanding alone, to predict how well this 
platform will serve new applications with new specifications.

Thus, the separation of manufacturing from design requires 
foundry and design engineers to “write the book” for devices. Device 

parameters based on process features which were implicit or taken 
for granted now need to be spelled out, and design groups need to 
make a prejudgment on whether a circuit based on these devices will 
meet specifications. This requires foundries to provide more detailed 
characterization data for each component and a recommendation 
as to how the platform may be used. A clearer definition and 
understanding of the connection between a device’s performance and 
the technology it serves would allow for better decision making on 
choosing the right level of process complexity for a given application. 
(“Is a buried layer required for this application, or can one just use 
guard rings? And how many?”)

Two questions concerning power management are addressed 
below.

Will There Ever Be an Industry Standard for 
Integrated Power Management Platforms as 
There is for CMOS Platforms? 
As previously mentioned, the migration of power management 
platforms to foundries will create a formal interface that drives 
standardization. This trend is already observed today. A standard 
compact model was chosen by the Compact Modeling Council for the 
laterally diffused metal-oxide semiconductor (LDMOS) transistor, 
the workhorse device of an integrated power management platform.1 
The flow of tools into the public domain is also beginning. Metal 
routing resistance calculators specific for power device routing are 
being offered in G2 foundry PDKs and by new third-party vendors. 
However, unlike analog and radio frequency (RF) technologies, 
where the non-digital part is roughly the same size regardless of the 
technology node, power technologies may differ greatly in a first-
order parameter (e.g., Rdson). A good device technology may reduce 
Rdson (along with another figure of merit, Qg) and the size of the 
power device driver, which may be 60 percent of the chip area. As 
this parameter relates so strongly to cost, it inhibits standardization. 
An implementation of a given design on foundry platform “A” will 
almost always be preferred over an implementation on foundry 
platform “B” if it results in a chip that is 30 percent smaller, even if 
the foundry producing “B” has a stronger market presence and tries 
to dictate a standard.

It can be predicted that due to the segmented nature of the power 
management market and its ability to differentiate with parameters 
directly related to cost, there may be some standardization for power 
management platforms. However, this may only occur for certain 
applications as they commoditize, but it will never be as complete as 
standardization in digital CMOS. 

Will There Ever Be a Full On-chip Solution for 
Power Management Circuits as There is for 
Other SoC Applications?
The integration of power management technologies on a silicon 
platform bears some resemblance to that of RFICs. Both technologies 
rely on passive inductive and capacitive elements. In RFICs, these 
components are much smaller in value (in the range of nanoHenrys 
and picoFarads), and designers have learned to manage with inductor 
quality factors between 10 and 20. This made full silicon integration 
of RF components with logic and analog circuits possible since the 
end of the 1990s. However, current integrated power management 
applications require both the inductive and the capacitive parts to 
be in the microFarad and microHenry range. Their quality factor 
needs to be high to enable high DC/DC converter efficiency. 

See Power Management page 41
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Loic Lietar
executive Vice President and chief Strategy officer, StMicroelectronics

STMicroelectronics is a company that has displayed strength in the management and profitability 
of its end markets. And the company continues to successfully apply its technology in emerging 
markets such as healthcare. In my interview with Loic Lietar, executive vice president and chief 
strategy officer of STMicroelectronics, we discussed in what market areas the company is increasing 
capacity; why consolidation in the wireless sector is needed today; which healthcare areas the 
company is interested in transforming; and much more.

— Jodi Shelton, President, GSA

Q: For the first time since 2007, 
STMicroelectronics posted a profit in Q1 
2010 as consumer demand significantly 
rebounded from the recession. To 
meet increasing consumer demand, 
the company also announced plans to 
expand its capacity. In what areas is the 
company increasing capacity? 

A: In line with our continuously 
upgraded product range, we are 
working hard to serve growing 
customer demand, and we continue 
to focus on improving the company’s 
profitability. We are also improving 
our supply and capacity in several 
key areas:

▪▪ We are growing our 8-inch 
capacity in smart power 
technology in Italy.

▪▪ We are adding 12-inch 
capacity in advanced CMOS 
technology in France.

▪▪ We are expanding the 
procurement of wafers from 
silicon foundries.

▪▪ We are increasing the 
throughput of our 6-inch 
power and analog facility in 
Singapore.

Q: In 2008, STMicroelectronics 
and NXP merged their wireless chip 
businesses. Then in early 2009, Ericsson 
Mobile Platforms and ST-NXP 
Wireless merged to form ST-Ericsson, 
further transforming the industry. 
As we are now in 2010, do you still 
believe more consolidation is needed in 
the wireless chip industry? If so, why? 

A: ST-Ericsson was the first to 
consolidate, and we continue to 
see consolidation worldwide as 
the market is still too fragmented. 
Currently, the top five mobile 
phone vendors are supplied by 15 

semiconductor vendors. However, this 
situation is not sustainable for most of 
these semiconductor vendors because 
of increasing costs. Technology 
development moves rapidly, and 
success in this market requires 
substantial research and development 
(R&D) investment. And of the 15 
semiconductor suppliers, only a few 
can afford to make this significant 
scale of R&D investment.

Q: In March, STMicroelectronics was 
named one of the “World’s Most Admired 
Companies” in the semiconductor 
category by Fortune magazine largely 
because of its R&D efforts. And it is 
well known that R&D costs are high 
in the sectors that STMicroelectronics 
participates in. Therefore, how does 
ST go about providing the high-speed 
innovation that its customers demand 
and at a low cost?

A: ST has one of the broadest 
technology and product portfolios 
in the industry. We restlessly seek 
and leverage synergies across the 
company’s product lines to meet our 
customers’ high-speed and low-cost 
needs. We believe that this serves 
us well in an era of convergence. 
ST also leverages partnerships, with 
each company focusing on its core 
competency, when it makes business 
sense to co-develop technologies 
with competitors. Two examples of 
this would be our participation in 
the International Semiconductor 
Development Alliance (ISDA) for 
advanced CMOS development and 
our collaboration with Freescale for 
the development of Performance 
Optimization with Enhanced RISC - 
Performance Computing (PowerPC) 
microcontrollers for automotive 
applications. 

Q: STMicroelectronics is supplying a 

wireless microelectromechanical systems 
(MEMS) sensor in Sensimed AG’s 
medical product Triggerfish, which 
will enable the better management 
of glaucoma patients during earlier 
diagnosis and treatment. What other 
healthcare areas does the company plan 
to target with its technology? What 
differences lie in working with medical 
electronics suppliers compared to other 
industries? 

A: Molecular diagnostics is an area 
that is of interest to us. ST leverages 
the microfluidics capabilities that we 
developed in our print head products 
for DNA diagnostic microsystems. 
We also use microfluidics for 
micropumps which can be used 
in glucose delivery systems for 
diabetes treatment. Remote patient 
monitoring systems, from sensing 
vital body signals to local signal 
shaping and processing and wireless 
transmission to monitoring stations 
over the network, is another area 
of great interest to us and is of 
potentially great value.

The key difference between serving 
the medical sector versus others is 
the qualification process required. 
While ST and other companies in 
the semiconductor industry have 
always had high-quality standards, 
the IC qualification process for 
medical applications requires an 
understandable level of tracking along 
the manufacturing process that is 
far higher than what other markets 
require. As we aim to create entirely 
new medical applications with the use 
of silicon, we have to understand our 
technology and educate all the players 
along the healthcare value chain about 
its benefits and useability.

Q: STMicroelectronics announced 
plans to release a new generation of 

See STMicroelectronics page 43
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Smart electric meters are fundamental to the successful 
deployment of smart grid technology, as they improve grid 
reliability and user consumption control and reduce electricity 

theft. The variety of consumers’ emerging needs requires a much 
wider offering of energy metering systems-on-chip (SOCs), paving 
the way for more fabless companies to enter the energy measurement 
field. Energy meter-specific analog front-end (AFE) devices, which 
combine high performance with cost reduction, are thus needed to 
complement standard IC offerings.

Today’s energy metering standards demand higher accuracy 
and lower power consumption which, in turn, challenges system 
designers to deliver more competitive AFEs. This article reviews 
those challenges and presents a solution based on a multiplexed 
channel architecture that delivers ultra-high resolution, along with 
very low-power consumption and silicon area. First, the article gives 
an introduction to smart electric meters and their specifications. 
Second, it presents the architecture used in conventional energy 
meter AFEs, and compares the trade-offs of using a high-performance 
analog-to-digital converter (ADC) versus using a lower performance 
ADC together with a programmable gain amplifier (PGA). Third, 
a new multiplexed AFE architecture for three-phase energy meters, 
which yields considerable area and power savings while simplifying 
the integration of application-specific ICs (ASICs), is detailed. 
Finally, the need for multi-domain simulation to guarantee AFE 
performances at the system level is discussed.

Smart Electric Meters
Electric meters, also called Ferrari’s e-meters, are simple metal disks 
rotating in a magnetic field due to induced currents. They were 
first introduced in residential houses at the beginning of the 20th 
century and were used until the last decade when the electricity 
industry started to adopt electronic meters. Smart electric meters 
are beginning to replace the old meters because they offer higher 
accuracy and require less power at a considerably lower cost. 
Furthermore, they offer additional functional benefits such as real-
time reading, tampering detection, remote reading and service power 
outage notification.

Figure 1 shows the architecture of an application-specific standard 

product (ASSP) for single-phase energy meters with tampering 
detection, which is used by many manufacturers. The ASSP contains 
an AFE to convert the analog input signal given by current and 
voltage sensors into digital information. Digital signal processing is 
used to compute the different energy metrics such as instantaneous, 
active and reactive power; voltage/current value; and power factor. A 
microcontroller unit (MCU) manages the system and its peripherals 
(e.g., real-time clock, liquid crystal display (LCD), communication 
ports/modules). Current transformers (CTs), resistive shunts and 
Rogowski coils can be interfaced to the AFE to measure current, while 
resistive bridge and voltage transformers are used to measure voltage.

Figure 1. System Block Diagram for a Single-phase Energy Meter
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Standard Compliance
Energy meters are specified according to their class and range, which 
are defined by European International Electrotechnical Commission 
(IEC) and American National Standards Institute (ANSI) standards. 
Its class refers to the accuracy of measure, and its range refers to 
the dynamic range across which accuracy should be achieved. Each 
standard also specifies environmental requirements, such as how 
much power the meter itself can dissipate and how much voltage 
it must tolerate. Classes between 0.1–2 meters with ranges between 
500–3,000 and greater are available today.

Multiplexed Energy Metering AFEs Ease ASIC 
Integration and Provide Significant Cost 

Reduction

Christian Domingues, Analog Designer, Dolphin Integration
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From the Energy Meter Class/Range Specification 
to the AFE Performance Specification
The AFE is critical in meeting application objectives since it provides 
the link between the real world and the processing world. To ensure 
standard compliance, the SOC integrator must be able to translate 
the class/range specification to the AFE fundamental requirements 
commonly known as signal-to-noise ratio (SNR), input referred 
noise voltage or equivalent number of bits (ENOB). An energy meter 
with a class of 0.1 and a range of 1/1,000 must measure active power 
with less than 0.1 percent error over a current variation of 1,000 to 
1 or better. For such a class/range target, the ADC should resolve a 
minimum detectable signal of 1 µVrms over a dynamic range of 1 
Vrms, which requires it to have a SNR of 120 dB or an ENOB of 
19.6b. It is also important to understand that the AFE error budget is 
much less than 0.1 percent in relation to the total error meter budget. 
Assuming a CT with 0.07 percent accuracy requires an AFE accuracy 
of 0.07 percent with a 123 dB SNR ADC.

Conventional AFE Architecture Used in Energy 
Metering
As previously discussed, an energy meter with a class of 0.1 and a range 
of 1/1,000 requires an AFE with a resolution of 19.6b. One approach 
used to achieve this class/range specification uses a high-performance 
ADC with accuracy better than 19.6b. Such virtual component (ViC) 
ADCs are available, but are not cost-competitive for energy meter 
applications. Figure 2 presents a more cost-competitive solution for 
single-phase meters which allows the same class/range specification 
to be achieved. This architecture uses a PGA including automatic 
gain control (AGC) to increase the AFE input voltage to the required 
ADC dynamic range, and a ΣΔ ADC with lower performance (16b 
ENOB) in the current path. The voltage path is composed of the 
same 16b ENOB ΣΔ ADC and a PGA with smaller gain values 
(1–2), as the voltage line variation is usually less than ±10 percent. 
The digital part allows for phase shifting compensation between the 
current and voltage path and offset removal, and Rogowski coils can 
interface thanks to digital integration. 

Figure 2. Conventional AFE Used in Electricity Meters
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Compared to a high-performance ADC architecture, a PGA and 
ADC architecture provides many more advantages, including:

▪▪ Easier implementation.

▪▪ Reduced area and power consumption.

▪▪ Evolution to a higher range specification since ViC ADCs with 
accuracy higher than 21b are not available. 

Solutions Expected from a ViC Provider that 
Broaden the Marketplace for Power Metering 
SOCs

Nowadays, ViC providers must provide support to SOC integrators 
developing energy meter SOCs that can compete with standard ICs. 
The ViC provider should offer:

▪▪ A cost-effective solution that occupies a small silicon area and 
requires few external components.

▪▪ A high-resolution and low-power solution because of regulatory 
standards and customer requests for increased dynamic range 
and accuracy.

▪▪ A understanding of the application constraints and proper 
specification of the ViC. 

▪▪ A modular library containing several ADCs, PGAs and voltage 
references to answer the various needs of power metering 
solutions and reduce time-to-market. 

Solutions that can be used to meet these expectations are discussed 
in the following sections.

Reducing the Cost of High-Performance Energy 
Metering ICs: Multiplexed ADC ΣΔ Application to 
a Three-phase Energy Meter
Today, the major challenge facing SOC integrators is reducing the 
cost of energy meter SOCs while maintaining high accuracy. Figure 
3 presents two distinct methods used to achieve a three-phase energy 
meter with a class of 0.1 and a range of 1/1,000: 

▪▪ A standard solution, where currents and voltages are sampled 
simultaneously via parallel ΣΔ ADCs.

▪▪ A multiplexed architecture, where currents and voltages are 
sampled using faster ΣΔ ADCs. 

For the past few years, multiplexed successive approximation ADCs 
have been used in low-end energy meter applications that don’t require 
high accuracy. When targeting high-end applications that require high 
accuracy and wide ranges, the ΣΔ modulator becomes incontrovertible. 
The multiplexed AFE presented in Figure 3 uses a three-input analog 
multiplexer, a low-noise PGA with gain steps between 1–32 and a 16b 
ΣΔ modulator with a sampling rate of up to 4 kSps. It requires an 
analog multiplexer frequency of 12 kHz for a measurement bandwidth 
of 2 kHz. Since the current in each phase can be different, the 
embedded AGC evaluates the input signal amplitude and controls the 
preamplifier gain at each multiplexer cycle.

Until recently, ΣΔ ADCs have not been considered appropriate 
for use in high-end applications with multiple multiplexed inputs 
because they rely on “sinc” digital filters which have very slow 
settling responses. To achieve ΣΔ ADC multiplexing, specific low-
latency finite impulse response (FIR) filters are used to overcome the 
drawbacks of sinc filters and to allow ΣΔ ADCs to fully settle on 
every conversion at rates up to 4 kSps. The proposed multiplexed 
solution halves power consumption and silicon area compared to 
the standard three-phase AFE, all the while keeping the accuracy 
advantages offered by ΣΔ ADCs.

See Energy Metering page 44



29

The technology industry is usually defined 
by five geographies: North America; Europe, 
the Middle East and Africa (EMEA); Japan; 
China; and the rest of the world (ROW), 
which is often assumed to mean “all the other 
Asian countries.” 

It seems as if South America has been all 
but forgotten. But this is a good thing. Why? 
Because today, South America represents the 
largest and most adaptable geography for 
technology industry growth. 

The key driver of this growth is Brazil. The 
country has the world’s fifth-largest population 
and the eighth-largest economy.  Both the 
International Monetary Fund (IMF) and 
the World Bank estimate that it will become 
the fourth-largest economy by 2012. Bank 
of America Merrill Lynch forecasted that 
the Brazilian stock market will be valued at 
over $160 billion by 2013. Furthermore, the 
country had the most stable currency in South 
America for over 15 years.

And there’s still a huge window of 
opportunity. Over 100 million economically 
active Brazilians are still working toward their 
first home, first car and first computer. The 
country’s housing market is expected to grow 

by 1.6 million units by 2017, clearly far short 
of need. PricewaterhouseCoopers recently 
noted that in 15 years, Brazil’s largest city San 
Paulo will be one of the most important cities 
in the world in terms of consumption.

Brazil has a vast amount of natural 
resources, in particular, hydroelectricity, 
oil, biofuels and hydrogen. From an energy 
perspective, it is completely self-sustaining, 
and then some. The country’s entire electrical 
grid is run on hydroelectric power. Ethanol is 
as easily attainable as gasoline, and the price of 
gasoline is not dependent upon futures trading.  

In addition, Brazil has a large, educated 
workforce from world-class universities. They 
are not just skilled technicians, but also leading 
innovators.

Figure 1. Brazil vs. Organization for 
Economic Cooperation and Development 

(OECD)
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Brazil: The Leading Candidate for 
Technology Industry Growth
Eduard Weichselbaumer, Chairman and Chief Executive Officer, CEITEC S.A.

Global Insights
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 As shown in Figure 1, today, only 1.9 
percent of Brazil’s gross domestic product 
(GDP), or about $6 billion, comes from 
the manufacture of electronic products, 
compared to about 12 percent in most 
other developed countries. In comparison 
to the $1.6 billion derived from electronic 
products in Brazil in 2001, this figure 
indicates increasing growth for the country. 
Brazil is dedicated to growing the electronics 
industry at an even faster rate, and has 
enacted significant incentives, including 
free trade zones, to attract technology 
companies.  

So far, much of this growth has come 
from assembly-type operations created by 
Asian companies using imported parts. 
Brazil is intent on growing a domestic 
electronics manufacturing industry. 
To propel this effort forward, Brazil’s 
government seeded CEITEC S.A., a fully 
integrated semiconductor design, research 
and development (R&D), manufacturing 
and marketing organization that is already 
delivering high-value radio frequency 
(RF) and mixed-signal semiconductor 
products directly to the Brazilian and South 
American marketplace, with a strategic plan 
for growth into world markets. Federal, 
state and local support for CEITEC S.A. 
totaled more than R$300 million at the 
end of 2009, with additional investment 
expected to enhance market growth.

Three markets currently targeted by 
CEITEC S.A. include radio frequency 
identification (RFID), wireless and digital 
multimedia. There is strong demand 
in South America, for example, for 
RFID technology as a means to fulfill 
international requirements to track beef 
production throughout the lifetime of 
the livestock. Wireless networks such as 
Worldwide Interoperability for Microwave 
Access (WiMAX) and digital multimedia 
products including DTV are expected to 
grow at a tremendous rate due to the rapidly 
expanding middle class—not only in Brazil, 
but throughout South America. And as 
the region grows, the need for industrial, 

electronics-based automation products will 
present yet another expanding market.

There are other applications unique 
to South America that make a strong case 
for a regional semiconductor industry. For 
instance, governments throughout the 
region can utilize RFID technology to better 
track the movement of automobiles—
including whether their owners have paid 
traffic fines, which has become a growing 
problem as more people move into 
bustling urban areas.  Similar uses have 
been identified, as airports, hospitals and 
industrial transportation systems continue 
to expand. In fact, Brazil is intent on using 
technology such as electronic passports to 
increase the efficiency of its public safety 
programs as it moves into a world-class 
economy.

As seen in other regions, there is 
always risk in being the first player in a 
market. CEITEC S.A. has managed this 
risk largely by virtue of a highly educated 
and experienced Brazilian and American 
workforce; a well-executed strategy; deep 
understanding and support of intellectual 
property (IP) needs; and a quickly growing 
market.

To ensure a continued roadmap for 
success, CEITEC S.A. has created strong 
industry alliances with semiconductor 
industry leaders. These alliances were 
instrumental in ramping CEITAC S.A.’s 
first 0.35µm engineering and development 
fab in 2009.  

To help meet the expected demand 
for future production in the region, 
CEITEC is aggressively recruiting many 
employees from the U.S. and Europe for 
several hundred engineering management 
positions. In addition, the company expects 
to adopt a fab-lite strategy by utilizing the 
services of the foundry partners within its 
alliance.

Is the South American electronics 
opportunity “plug-and-play”? Perhaps not, 
but it’s certainly closer to that experience 
than found anywhere else in the world. 

Culturally, Brazil is more similar to North 
America than any other region outside of 
Europe.  The language barriers are not as 
great as might be expected, government 
incentives and infrastructure are already 
in place, and energy and human resources 
are abundant. But most importantly, South 
America is primed to grow like no other 
market in the world. ▪
About the Author 

Eduard Weichselbaumer is a senior executive 
with more than 25 years of international 
experience in the semiconductor, IP and 
electronic design automation (EDA) 
industries. He has served in chief executive 
officer and vice president positions of publicly 
traded companies and start-ups. Eduard 
started his career at Fairchild in product 
marketing. He went on to be a founding 
member of LSI Logic in Europe and employee 
number 100 worldwide. In Silicon Valley, 
Eduard served as chief executive officer of 
Pacific Silicon Technologies, a semiconductor 
IP company. Eduard held positions as vice 
president of worldwide sales and divisional 
officer at Artisan Components and vice 
president of business development at Virage 
Logic—both public companies. Most 
recently, Eduard served as chief executive 
officer of SOISIC, with headquarters in 
Grenoble, France and design centers in San 
Jose, California. SOISIC is a process and 
IP company for advanced SOI processes. In 
his capacity, Eduard brought the company 
from successfully raising funds to agreements 
with major foundries such as TSMC, UMC 
and IBM. As a result, ARM acquired 
SOISIC at the end of 2006. He holds a 
master’s degree in electrical engineering from 
Munich Technical University and an MBA 
equivalent from Siemens Business School. He 
has operated businesses in Europe, Asia and 
North America. Besides his native languages, 
German and English, he speaks fluent 
Portuguese. For more information about the 
Brazilian market or CEITEC S.A, please 
contact Michele Kinman at 408-241-7449 
or michele.kinman@wmc-marketing.net.



31

The explosion of powerful, multi-purpose wireless devices has 
created a plethora of unremitting challenges for next-generation 
wireless protocol implementation. The number of users and 

mobiles devices is staggering. Just consider the fact that the number of 
subscribers on the mobile Internet has increased to 60 million in less 
than two years, with social media-capable smartphones serving as the 
big wireless driver. By 2012, more than two billion cell phones will 
be in use, or one phone to every 3.5 people. The market is bifurcating 
into low-cost phones under $20 on one end and smartphones with 
increasingly diverse features on the other. 

According to the CEO of Verizon, the demand for mobile 
devices, in general, is insatiable. Each consumer will own eight to 10 
mobile devices—from phones to media centers, in-car devices, home 
automation and so on—that will require their own channel to the 
Internet. The emerging fourth-generation (4G) standards will enable 
many new wireless services and implementations, while providing 
the much needed boost in capacity.

 Communications carriers have promised Long-Term Evolution 
(LTE) broadband wireless access as early as 2010 to meet demand 
pressures, and are also experimenting with new business models 
tuned to broad device usage scenarios. Couple these innovations 
with an increase in smaller cell size base stations such as femtocells, 
and the opportunity exists to drive the wireless interconnected 
world. Convergence in wireless device implementation has become a 
necessity and requires a transformation in the development platform. 
Traditional baseband implementations, based primarily on expensive, 
risky and inflexible custom silicon components, create huge barriers 
to advancement. It can take up to five baseband processors per device, 
one for every protocol. If the protocol changes or requires a fix, a new 
$50 million plus device redevelopment is required. It is time to make 
use of software solutions that provide the required economies of scale 
and design flexibility to bring development costs and risks into line.

Software defined radio (SDR) for baseband processing, initially 
viewed as breakthrough technology when first proposed in 1991, 
can provide the required operational flexibility and simplified 

development, and is an easy path to multimode protocol execution 
on a single device. However, in the past, SDR has not been able to 
provide the necessary performance-to-power consumption trade-off 
for wireless devices, limiting its applicability. New vector processors 
are set to transform this situation, and with it create a massive 
dislocation in baseband development, in general.

 Figure 1. The Baseband Physical Layer is the Last Barrier to 
Fully Programmable Radio

Upper Layers (IP, Applications, etc.)

MAC Control and Management (RLC, RRC, etc.)

Baseband Physical Layer

Predominantly Software

Predominantly Software

Evolving from Hardware to Software

RF Front-End Predominantly hardware, but can 
be universal across multiple radios

Vector Processing Enabling Next-generation SDR
The oft-cited Moore’s Law of semiconductor design that posits that 
silicon performance doubles every 18 months is now showing signs of 
obsolescence as the cost of fabrication technology advancements have 
skyrocketed. Processor design teams can no longer rely on silicon 
improvements to create a boost in execution efficiency. To maintain 
their promised performance roadmaps and drive differentiation, 
they have reverted to a range of parallel architectures that have the 
potential, if programmed correctly, to eliminate the gap between 
processor and custom silicon performance.

Of the various parallel enhancements, the use of combined wide 
single instruction, multiple data (SIMD) and very long instruction 
word (VLIW) pipelines to drive vector processing with enhanced 
energy efficiency holds the promise for software-based systems to 
meet or exceed custom hardware performance. By programming 
these devices with a high degree of optimization so as not to waste 
even a single clock cycle or storage location, baseband processors 
may be created that meet the stringent requirements of the compute-
intensive LTE standard.

The Convergence of Home, Office and Mobile 
Networking

Dave Kelf, President and Chief Executive Officer, Sigmatix Inc.
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Figure 2. New Vector Processors Feature Multiple Levels of 
Parallelism
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SDR has been transformed into multimode vector radio (MVR), 
the next generation in software-defined wireless systems with the 
required flexibility to meet modern device requirements and the 
performance profile necessary for 4G.

Standards organizations such as the Third-Generation Partnership 
Project (3GPP) continue to drive revisions in the protocols. This 
makes it harder for hardware developers who try to get a jump on 
the market by picking a standard version that may be the wrong one 
or superseded before a custom device investment has been realized. 
Software definitions allow for a common hardware platform to be 
reused for multiple standards, eliminating this issue for a specific 
range of standard enhancements.

The cost of development and the return on that investment is also 
a factor. Let’s do the math. Consider that approximately 200 million 
smartphones will be sold in 2010. A custom baseband device for 
one standard typically requires $50 million in investment funding. 
If that device garners an optimistic 5 percent market share, that’s 
approximately $5 per unit. If a processor platform can be used for 
multiple standards and potentially other uses, it can command up to 
five times this number. If its lifecycle is longer than a custom chip, 
then this can increase its value another two to three times. The return 
on investment case for a processor-based system, even with the cost 
of software development, is dramatically improved.

The biggest advantage of MVR for handsets and other devices 
could well be associated with multimode operation. With modern 
handsets often containing one to three cellular baseband processors, 
plus Wi-Fi, Bluetooth and Global Positioning System (GPS) devices, 
a universal device approach would simplify the systems. A well-
designed software platform can cover these various standards and 
may solve the issues of the handover between different standards 
which are so complex between multiple chips.

The Performance Programming Challenge
Programming digital signal processors (DSPs) and compilers is a 
difficult challenge. DSPs often require hand coding and are hard to 
program at the assembly level. Specialized parallel devices further 
compound this challenge by adding another layer of complexity, 
making it hard for engineers to efficiently deal with, particularly 
given the time-to-market constraints imposed by market forces. 
Generic hand-coded libraries, previously seen as part of the solution, 
are difficult to leverage for 4G wireless designs, as they lack the 
flexibility required to optimize complete channels of functionality, 
leaving vital performance optimizations on the table.

Relying on compiler advancements to provide required 
optimization in this parallel world will lead to disappointment and 
further schedule and resource overruns. Compilers have fundamental 

limitations that make their use sub-optimal as the only tool for faster 
design. Compilers are designed to exactly reproduce the functionality 
of code fed into them, leaving little room for designer intuition for 
short cuts and waste reduction that might be achieved. Compilers 
often do not take into account a complete multi-processor sub-
system because they do not allow for algorithms to be spread across 
heterogeneous processor cores to leverage the optimal processor 
architecture for each one. And they work poorly around available 
memory architectures and communication structures.

Compilers need higher level system direction from a source with 
a heuristic understanding of the algorithm set to be leveraged. This is 
particularly important for vector processing, where critical decisions 
on processor usage have dramatic effects on performance. This source 
could be human intervention, but given modern complexity, a form 
of automated, algorithm-specific, system-direction capability affords 
great benefit to the engineering team.

New MVR technology offers the versatility of SDR with the 
performance of custom hardware for a range of wireless applications. 
Coupled with advanced system tooling, MVR can be made portable 
and programmable such that the business needs of platform providers 
can be easily met, allowing processor versatility and advanced 
algorithm inclusion.

As a software baseband platform, it is flexible and portable enough 
for use in either the infrastructure or device applications, and enables 
multi-standards in one device. With a MVR baseband, design teams 
can simplify development, increase speed and performance, and 
lower power consumption in mobile devices. Most importantly, the 
advantages of SDR—multimode operation, execution versatility 
and dynamic functional upgrades, along with cost, risk and time-to-
market reductions—have been retained.

To achieve the performance-to-power consumption ratio of 
custom hardware, MVR considers data blocks as vector patterns that 
can be processed together using various parallel mechanisms. It uses a 
four-dimensional parallel programming model that includes: 

▪▪ Data parallelism using SIMD pipeline architectures, where a 
wide pipeline is broken up into individual lanes that execute 
separate data words with the same instruction.

▪▪ Instruction parallelism based on VLIW multistage pipelines, 
where, during any one clock cycle, a number of instructions are 
executed at the same time.

▪▪ Homogenous multicore, where a number of the pipeline cores 
are run in parallel, each executing a different process or part of 
the same process.

▪▪ Heterogeneous multicore, where homogeneous cores are 
combined with parallel processors of different types (e.g., scalar 
processors and co-processing accelerators) and each is leveraged 
on processing tasks that suit their architecture.

The operation of a MVR baseband is storage-centric, where 
memory writes are minimized. Once a carefully sized data block is 
loaded into memory, as many operations as possible are performed 
on it using careful execution flow control. 

Think of the applications for MVR. In a multimode operation, 
several baseband chips or devices could be replaced by one 
configurable component on a handset. A consumer electronics device 
could benefit from wireless connectivity by using its main processor 
for baseband execution instead of a separate chip. Or a base station 
or femtocell could adjust itself, even in the field, to load a standard 

See Networking page 47
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Cleantech is a catch-all term that encompasses many different 
technologies, some of which are semiconductor-related. 
It is considered by many to be the driver of demand for 

semiconductor products in the coming years. This article examines 
the role played by semiconductor components in clean energy 
applications, from photovoltaic cells to smart meters. The technology 
and business implications of advances in semiconductor technology 
on cleantech and its impact on the semiconductor market itself are 
also analyzed.

First, let’s look at some of the areas that comprise cleantech and 
their potential for semiconductor content. The cleantech sectors that 
garnered investment in 2009 can be broken into two categories:

▪▪ High potential for semiconductor growth: solar, automotive 
and transportation, lighting, green information technology 
(IT), energy efficiency and smart grid.

▪▪ Low potential for semiconductor growth: green buildings, 
nuclear, biofuels, gasification, cleaner coal, batteries, energy 
storage, green materials, wind, tidal, geothermal, water and 
carbon markets.

Table 1. Cleantech Investment in 2009

Potential for
Semiconductor Growth

Approximate 2009
Investment

High $3.52 Billion

Low $2.77 Billion

Table 1 shows that a significant and greater amount of capital was 
invested in cleantech areas that could potentially generate profit for 
the semiconductor industry in the future. Notably, the solar industry 
saw the largest amount of funding in 2009, raising about $1.8 billion. 

Solar
Almost all forms of energy are derived eventually from the sun. Solar 
photovoltaic (PV) cells or other methods that harness this energy 
are the most direct method to convert the incident electromagnetic 
energy to electricity. With silicon being the most widely known and 
used material for these cells, it has become the mainstay of the solar 
industry, using 33 percent of the world’s electronic grade silicon 
produced in 2006. However, the PV industry accounted for only 5 
percent of semiconductor industry revenues, and even less in terms of 
profits, conveying a very different cost structure than the traditional 

semiconductor industry. The technology, products and end customers 
of solar PV also differ from the IT-oriented semiconductor industry. 
For these reasons, the solar industry is treated separately from the 
semiconductor industry, although there are some companies (notably 
Applied Materials and Cypress Semiconductor) that have invested in 
both.

IT and Cleantech
The cleantech sectors that are of most interest to the semiconductor 
industry are those that use IT in improving energy efficiency. They 
include smart grid, automotive and transportation, lighting and 
energy-efficient appliances. As seen in Table 2, these markets drew 
large investments in 2009.  

Table 2. Cleantech Sectors That Use IT in Improving Energy 
Efficiency

Sector 2009 Investment
Automotive and Transportation $845 Million

Lighting $188 Million

Energy Efficiency, Demand Response, Smart Grid $522 Million

Automotive and Transportation

Improving the efficiency of traditional petroleum-powered 
transportation hasn’t been of great importance until recently. Ford’s 
Model T of 1908, which averaged 25 miles per gallon (mpg), was 
more fuel efficient than the 20.8 mpg average for all cars and trucks 
in the U.S. in 2008. Great strides have been made in safety, speed and 
comfort, but they have resulted in the electrical system becoming the 
heaviest part of the modern car after the engine and the transmission 
system. Today, modern auto companies are looking for ways of 
improving basic fuel efficiency through fuel cells, hybrid gasoline-
electric and other technologies. They are also improving safety and 
comfort through utilizing hundreds of sensors that replace heavy 
electrical and mechanical equipment or a hydrocarbon-propelled 
visit to the mechanic.

Transportation infrastructure has also seen investment in its 
electronic tolls and monitoring, which will form the basis for 
additional investment in IT to use the information for economically 
useful purposes. Examples such as dynamic ride-sharing and routing 
around traffic congestion have been made possible by the hardware 
and software that enable mobile access of real-time data.

Cleantech: What It Means for Semiconductors

Sanjay Krishnan, Business Manager, High-performance Analog Group, Maxim Integrated Products

See Cleantech page 41
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Fresco Microchip is a fabless semiconductor 
company focused on leading-edge radio 
frequency (RF), mixed-signal and digital 
signal processing (DSP) architectures for 
consumer markets. As the leading supplier 
for television-grade hybrid receivers, the 
company has experienced explosive growth 
with record shipments exceeding five million 
units in Q1 2010. Fresco anticipates the 
exponential sales ramp to continue with 
shipments projected to increase ten-fold 
before the middle of the year, demonstrating 
that the company’s game-changing 
technology, which offers unprecedented 
picture quality and lower systems costs, has 
transformed the TV receiver industry by 
delivering value through innovation. Seven 
of the top nine tuner manufacturers, who 
account for nearly 70 percent of the projected 
500 million tuners available in 2010, are 
in production or designing with Fresco’s 
technology. They include LG Innotek, 
the world’s largest tuner manufacturer; 
Panasonic Electronic Devices, the world’s 
quality leader for consumer electronics; 

SiTel Semiconductor B.V. was established 
in June 2005, following a management 
buyout from National Semiconductor 
Corporation, and is headquartered in 
‘s-Hertogenbosch, The Netherlands. The 
fabless IC manufacturer has design centers 
in The Netherlands and Greece along with 
regional sales offices in Hong Kong, Japan 
and the U.S. The company specializes in 
the design, manufacture and marketing 
of high-performance CMOS solutions for 
digital cordless and corded communication, 
and is the world’s number one supplier 
for cordless voice (e.g., Digital Enhanced 
Cordless Telecommunications (DECT)), 
real-time data (e.g., game controllers) and 
voice over Internet protocol (VoIP). SiTel 
is dedicated to providing the electronics 
industry with complete mixed-signal (analog 
and digital) system solutions by using 
advanced semiconductor technologies for 

and NuTune, the largest independent tuner 
manufacturer.

The rapid global adoption of Fresco’s 
products has established the company’s 
flagship technology as the new de-facto 
industry standard for hybrid (analog and 
digital) television picture quality at the 
lowest system cost. Leveraging decades 
of RF, mixed-signal and DSP expertise, 
the company is led by a team of TV 
semiconductor industry veterans with strong 
track records, multiple design patents and 
long-standing customer relationships with 
the world’s most recognizable and respected 
consumer electronic brands. The company 
is headquartered in Toronto, Canada, with 
design centers in Ottawa, Canada and 
Irvine, California. ▪ 

both baseband and radio frequency (RF) 
circuitry for 1.9 Hz DECT, 2.4 GHz, 5.8 
GHz and future digital cordless applications. 
Its products include VoIP processors, 
DECT baseband ICs, DECT transceiver 
ICs, DECT/Cordless Advanced Technology 
– Internet and quality (CAT-iq) single-
chip solutions, DECT/CAT-iq broadband 
modem solutions, cordless voice modules, 
cordless game controller ICs, wireless audio 
products and wireless sensor products. ▪

“GSA provides a valuable forum for industry 
leaders to collectively champion key initiatives to 
all levels of government. Through GSA, members 
can actively advocate, influence and demonstrate 
the industry’s voice to more closely align the 
private and public sectors as well as national 
and international innovation policy objectives.”

– Lance Greggain, Chief Executive Officer, 
President & Co-Founder, Fresco Microchip

Lance Greggain, President & 
CEO; Co-Founder

Chris Ouslis, VP, IC Technology; 
Co-Founder

Scott Baker, VP, Engineering & 
Operations; Co-Founder  

Mike Gittings, VP, Marketing  
John Tryhub, VP, Sales

110 Cochrane Drive, Suite 200
Markham, ON  L3R 9S1
Canada
(T) 905-480-9109
(F) 905-480-9484
(W) www.frescomicrochip.com

“GSA provides SiTel Semiconductor quality 
business figures and information which are 
very useful to us.”

– Jacques Theunissen, Chief Operating 
Officer, SiTel Semiconductor B.V.

Dr. Asmund Tielens, CEO & 
Managing Director

Arend van der Weijden, CMO
René Kohlmann, CTO
Peter van Wely, CFO
Jacques Theunissen, COO

Het Zuiderkruis 53
5215 MV ’s-Hertogenbosch
The Netherlands
(T) 31-(0)-73-640-88-22
(F) 31-(0)-73-640-88-23
(W) www.sitelsemi.com
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For years, the mobile device industry has strived to deliver a 
portable magic black box to consumers. This box would allow 
anyone to consume media, communicate with friends and 

colleagues, surf the Web, take pictures, listen to music, produce and 
deliver their latest report, direct them to the closest gallon of milk, 
and watch movies from any location that offered Wi-Fi or cellular 
coverage. Today, this magic black box is called a smartphone, and 
its market share is rapidly taking over the mindshare of all other 
cellular phones on the market. Smartphone vendors continue to 
cram functionality, capabilities and services into their devices in the 
hopes of adding value and stealing market share from adjacent device 
segments.

Of the 1.2 billion cellular handsets sold in 2009, 183 million of 
them were smartphones. By 2015, it is expected that 470 million of 
the 1.5 billion handsets sold will be smartphones. This level of growth 
and market size, coupled with high margins, has drawn the focus of 
many players looking to compete in this increasingly crowded and 
competitive market. From this point of view, it becomes readily 
apparent that convergence in mobile devices will continue to occur 
and that it will all revolve around the smartphone.

However, the key problem with the previously mentioned point 
of view is that it does not take a holistic approach to the mobile 
devices market as it is today and will be in the future. The mobile 
devices market rests between the two bookends of cellular phones and 
laptops. In between these bookends rests many device segments and 
sub-segments such as cellular modems, ultra-mobile devices (UMDs), 
netbooks and specialized mobile consumer electronics (MCEs) such 
as eBook readers and personal media players. Vendors of these devices 
have come to recognize the value that wireless connectivity brings to 
their products today, and the future opportunities it will bring to 
devices that have not yet been connected.

Figure 1. Mobile Device Shipments by Key Segment 
(2006 to 2015)
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By the Numbers…
Figure 1 depicts the historical and forecasted number of annual 
mobile device shipments from 2006 to 2015.

The cellular phone segment, which includes feature phones, low-
cost phones and ultra low-cost phones, accounted for 77.5 percent 
(970 million) of mobile devices shipped in 2009. This segment will 
grow at a compound annual growth rate (CAGR) of 1 percent from 
2008 to 2015 as the next billion mobile subscribers move toward 
low-cost handsets and as smartphones continue to eat into the feature 
phone segment.

The smartphone segment represents cellular handsets that run 
over a high-level operating system such as Symbian, Windows 
Mobile, iPhone OS, Android and others. In 2009, smartphone 
shipments totaled 183 million, representing 14.7 percent of total 
mobile devices shipped. Smartphones will show a healthy CAGR of 
18 percent through 2015 and represent 20 percent of mobile devices 
shipped. The growth curve and interest in smartphones is already 
evident in the market today, and it can be expected that improved 
functionality and decreased pricing will keep this segment at the 
forefront of mobile devices in the foreseeable future. 

UMDs, which consist of mobile Internet devices (MIDs), ultra-
mobile PCs (UMPCs), netbooks and MCEs, began to show their 
relevance in the mobile devices market in 2009 with 38 million 
devices shipped and 3 percent market share. This segment will show 
an overall CAGR of 112 percent from 2008 to 2015 and account for 
14 percent of mobile device shipments. This segment is particularly 
interesting due to the number of device segments that have appeared 
over the last two years. In 2009, netbooks exploded onto the market 
with their unique value proposition of being more portable than a 
laptop and priced in a range that is competitive with some high-end 
smartphones. Soon smartbooks, which are considered a sub-segment 
of netbooks, will arrive and test their value proposition of instant-on 
and ultra portability on consumers. Concerning tablets, Apple’s iPad 
is expected to lead a new media tablet segment and spur a new set of 
market entrants seeking to capitalize on the distinct value proposition 
of this segment.

In the MCE sub-segment of UMDs, e-readers have recently 
gained popularity and are expected to maintain solid growth through 
2015. Also included in this sub-segment are devices such as mobile 
gaming consoles, personal media players, mobile digital camcorders 
and cameras, and personal navigation devices. It is well known that 
increased functionality in the smartphone has absorbed some MCE 
sales, yet these devices still remain on the market and continue to 
show future growth potential throughout the forecast period.

How Many Pieces of Pie Do You Want?

Michael Morgan, Industry Analyst, Mobile Devices, ABI Research
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The cellular modem segment consists of PC Memory Card 
International Association (PCMCIA) cards, embedded modems, 
Universal Serial Bus (USB) modems and wireless wide area network 
(WWAN)/Wi-Fi routers (e.g., portable hot spots). It also showed 
industry potential in 2009 with 60 million shipments and 4.8 percent 
market share. Looking to 2015, cellular modems will represent 16 
percent of mobile device shipments. This segment’s growth will be 
driven by the increase in embedded modem demand, growing at a 
CAGR of 80 percent from 2008 to 2015. Embedded modems will be 
found in many different types of devices where vendors who do not 
have explicit expertise in the mobile space are seeking to add value to 
their product offerings.

What is Happening?
When looking at these numbers, there is obvious growth in various 
mobile device segments, not only smartphones. This pattern runs 
against what one would expect to see in a convergence situation.

Historically, innovation in the mobile space was driven by an 
oligarchy of top-tier computer, handset and chipset manufacturers. 
As such, many improvements in the technology were developed 
along the technology paths of these vendors. Today, vendors who 
previously had no ties to the mobile space are developing individual 
strategies to leverage the power of mobile in devices or services that 
were previously not on the roadmap or overlooked by the industry 
at large. With this infusion of new players come new form factors, 
use cases, price points and segments of mobile devices. Alongside the 
new players, the founders of the mobile space are actively leveraging 
their expertise in one segment to capture market share in adjacent 
segments (e.g., computer manufacturers making smartphones or 
netbooks, or chipmakers developing mobile chipsets that meet the 
needs of new mobile device classes).

When wireless connectivity is added to a device, the original 
functionality limits are removed, and the device now carries the 
potential to evolve, change and communicate in real time at a 
consumer’s preferred location. This increased value is recognized by 
consumers, and device vendors are excited to bring this added value 
to their offerings. As the mobile industry continues to refine its value 
propositions in new segments, so too do consumers. As consumers 
continue to become more familiar with the mobile devices on the 
market today and how these devices bring value to their lives, they 
are also learning about the limitations of these devices. 

Common questions that the industry used to ask include: 

▪▪ If a laptop can do everything needed and be portable, why are 
netbooks so popular? 

▪▪ If a smartphone can give directions, why do personal navigation 
devices continue to sell? 

▪▪ If a smartphone can download and open Excel spreadsheets, 
why add WWAN connectivity to a laptop or netbook?

▪▪ Who would ever own more than one mobile device and why?

With all these new options, consumers have begun to accept 
some important realities about the mobile devices they own and 
use. For instance, editing a spreadsheet on a mobile phone just plain 
sucks, dedicated personal navigation devices offer a better navigation 
experience than smartphones and many consumers can afford to have 
a netbook as a secondary device to a laptop. In short, consumers and 
vendors alike are discovering there is a rainbow of value propositions 
in between smartphones and laptops that have yet to be met. 

While the old guard of convergence states that someday a 
smartphone could still be everything to everyone, today’s consumers 
are starting to realize that diluting the value of functionality in an 
attempt to reduce the number of devices needed is not the ultimate 
path in a mobile lifestyle. Innovative, low-cost, dedicated portable 
devices are proving to consumers that mobile does not have to mean 
a watered-down experience. This realization is driving new device 
segments and growth as new device vendors race to grab their piece 
of the mobility pie and serve it to hungry consumers.

For those industry players who are already familiar with the 
advantages and pitfalls of cellular connectivity, expect to see new 
participants looking for guidance on how to best incorporate 
connectivity into their devices. These new players are often not 
familiar with the particulars of cellular connectivity such as 
intellectual property (IP), Federal Communications Commission 
(FCC) compliance, form factor limitations and such. To grab the 
largest share of this expanding pie, it would be prudent for a company 
to position itself as an integration partner who will share some IP 
risks for those willing to incorporate its embedded modems. ▪
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In the race for higher system performance, lower power, longer 
battery life, lower cost, ease-of-use, etc., semiconductors have 
routinely contributed to the rapid progression of systems, 

primarily by shrinking system-on-chip (SoC) feature sizes. To put 
this into perspective, 25 years ago, the industry was at 2.0µm CMOS 
technology, advancing to the current 20nm gate length (a 100X 
linear reduction), which has yielded both technical and economic 
advantages for most applications. This evolution epitomizes the 
industry term “More Moore,” obviously referring to Moore’s Law, 
where the number of transistors that can be placed on an IC doubles 
approximately every two years.

However, the “More Moore” trend is unlikely to continue without 
significant technological intervention. Shrinking feature sizes can no 
longer improve performance because rapidly increasing interconnect 
delays more than compensate for the small improvements in transistor 
speed. Further, charging and discharging the on-chip interconnects 
consumes more power and adds to the increase in transistor leakage. 
In addition, due to the significantly higher development and tooling 
costs for 20nm SoCs, only designs with very high production 
volumes will still be able to amortize the high up-front cost of design 
and manufacturing. 

A quarter of a century ago, power-hungry bipolar technology 
reached its limits and stopped designers from building larger and 
faster circuits. CMOS began to replace bipolar technology in many 
applications and significantly reduced system power dissipation. 
CMOS technology not only allowed for higher complexities, but also 
offered lower cost and paved a new growth path. 

Today, our industry is once again faced with the fact that the 
biggest design challenge threatening progress is the rapidly increasing 
power dissipation. Increasingly, semiconductor companies are 
reviewing their “2-D SoC” roadmaps and are studying how and 
when they will transition to a new paradigm to continue meeting 
their customers’ demands for smarter, faster, lower power and lower 
cost circuits.

Sci-fi fanatics have always relied on the third dimension to create 
new avenues for success. A number of leading-edge semiconductor 
vendors are already moving beyond traditional 2-D design techniques 
and are adopting the key advantages of utilizing the third dimension 

in IC design. They manufacture larger ICs and sub-systems utilizing 
package-on-package (PoP), system-in-package (SiP) and several other 
3-D IC design approaches.

Benefits of 3-D design include the ability to combine proven 
die manufactured in the process technology most suitable for the 
specific function (e.g., logic, memory, analog, radio frequency (RF)) 
into larger configurations. This building block approach keeps 
development cost low and minimizes risk and time-to-profit. 

Continued research into how to best utilize the third dimension 
to efficiently implement larger and larger systems with higher speed 
and lower power resulted in the development of through-silicon 
vias (TSVs). Similar to vias in printed circuit boards, TSVs connect 
different layers—in the case of ICs in die form. TSVs offer significant 
power savings and much better performance gains than any other 
means of connecting stacked die. They also don’t require high-drive 
inputs/outputs (I/Os), saving not only power, but also die area and 
silicon cost. TSV technology enables die stacking on the wafer level 
and produces hundreds or thousands of die stacks simultaneously. As 
manufacturing techniques mature, TSVs promise to add major cost 
savings to the technical benefits previously outlined.

Die stacks interconnected with TSVs are already in volume 
production (e.g., CMOS image sensors (CIS) in digital cameras and 
memory chips on top of each other to manufacture larger memory-
only configurations). Both applications contribute to developing and 
maturing cost-effective manufacturing techniques for a wide range of 
applications. According to Yole Development, 3-D TSV wafers could 
account for as much as 6 percent of the total semiconductor industry 
and 25 percent of the memory market by 2015. The equipment and 
materials markets for manufacturing TSV ICs are projected to reach 
$1 billion by 2013 and 2015, respectively.

Currently, early TSV adopters must rely on very basic design 
tools. They are forced to iterate their designs and build multiple 
prototypes before reaching a production-worthy solution. To fully 
take advantage of 3-D in IC design and bring 3-D/TSV-based 
systems to market in a timely fashion, the currently available 
electronic design automation (EDA) design tools and flows must 
be expanded. Accurate modeling tools and techniques, 3-D process 
design kits (PDKs), productive planning/partitioning tools, as well as 

Introduction to and Benefits of 3-D IC 
Technology

Herb Reiter, President, eda2asic Consulting Inc.
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3-D-aware implementation and verification tools are needed. Design 
for 3-D testability is another challenge EDA needs to address. Also, 
interoperability with today’s 2-D flows and the emerging 3-D tools 
and flows are essential because only then will IC and system designers 
be able to efficiently and cost-effectively integrate multiple 2-D 
SOCs into larger 3-D systems. 

GSA’s EDA Interest Group 
To accelerate the development and adoption of high-productivity 
EDA tools and flows, GSA formed the EDA Interest Group with 
representatives from EDA vendors, semiconductor firms, IC design 
services, research institutes and other industry organizations to 
analyze long-term market needs and recommend how EDA vendors, 
in cooperation with customers and partners, could meet these needs. 
In 2009, the group decided to focus its efforts on tools and flows 
to support the new and rapidly emerging 3-D/TSV technology. As 
a first step, they developed a brief survey to better understand the 
industry’s plan for utilizing 3-D/TSV technology and requirements 
for tools and flows. This survey is posted at www.gsaglobal.org/
surveys/3-D/index.asp. 

Results and Findings of GSA’s Market Research 
Study
1. Respondent Characteristics – A total of 36 semiconductor 
vendors responded with complete and meaningful answers. All 
respondents expressed interest in 3-D/TSVs, and approximately 
one-third are already involved in ongoing 3-D/TSV research and 
development (R&D) efforts. 

Figure 1 shows the following: 

▪▪ Eight of the 36 respondents are very large IC vendors, 
mostly fabless or fab-light, focused on the consumer and 
communications markets, and sell mixed-signal ICs. All 
achieved more than $1 billion in revenue in 2008. 

▪▪ Seven companies generated between $100 million and $1 
billion in revenue in 2008, and these companies design and 
manufacture mostly analog, RF and mixed-signal chips. 

▪▪ Five firms generated between $10 million to $100 million in 
revenue in 2008 and sell mostly ICs with microelectromechanical 
systems (MEMS) or networking and wireless solutions. 

▪▪ Five respondents work at design services or consulting firms 
whose annual revenue is below $10 million. 

▪▪ Eleven respondents did not disclose their name or company 
affiliation.

Figure 1. Characteristics and Type of Respondents
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2. Target Applications for 3-D/TSV Designs – Mobile Internet 
devices (MIDs) are an obvious target segment to benefit from the 
space, power and cost savings that 3-D/TSV offers. Cell phones were 
identified as the primary 3-D/TSV target application. Netbooks, 
Global Positioning System (GPS) systems and digital cameras were 
chosen next. Thirteen respondents mentioned other applications 
beyond MIDs, including fiber optics, wireless sensor networks, RF, 
energy management, display control, automotive, wireline or “other.”

Figure 2. Applications for 3-D Stacked Die Configurations
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3. Drivers/Motivators for Using 3-D/TSV – Performance (20) is 
the primary motivator for using this technology, while footprint 
(19), combined with board space savings, is a close second. Cost 
(16), power savings (14) and die size (12), combined with more 
predictable yields, came in before reliability (8). Other drivers 
mentioned by respondents include lower design cost/risk, better way 
to integrate dynamic random access memory (DRAM) + logic, and 
combining die from different processes.

Figure 3. Drivers/Motivators for Stacking Die
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4. Products to Combine in a 3-D Stack – Practically all die stacks 
will contain at least one layer of memory. 

See 3-D page 45
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Although semiconductor revenues at large companies are reaching 
record levels once again, questions remain regarding the state of 
semiconductor start-ups. I am constantly asked if there is a future for 
semiconductor start-ups.

My standard answer as of late is that there is plenty of innovation 
and start-up activity at the “fringe.” What do I mean by this? I think 
we would all agree that the days of start-ups creating huge digital 
systems-on-chip (SOCs) based on ever-finer device geometries are over. 
Today, start-up activity needs to be based on innovation, cleverness and 
new ideas—not throwing muscle and dollars at gates. In this “fringe” 
world, start-ups thrive. Here’s a list of a few innovations being driven by 
today’s start-ups: microelectromechanical systems (MEMS) in CMOS, 
enhancement mode GaN metal-oxide semiconductor field-effect 
transistors (MOSFETS), quantum dot-based mobile image sensors, 
physically unclonable ICs, solid-state optical lenses, beam-forming ICs, 
third-generation (3G) CMOS power amplifiers (PAs), junction gate 
field-effect transistor (JFET) technology and adaptive radio frequency 
(RF) PA linearizer ICs.

For this issue, my favorite companies actually are large digital 
SOC start-ups. Yes, I am wary for the reasons stated above, but these 
companies are standouts. Tabula and Tier Logic have both developed 
“3-D” field-programmable gate arrays (FPGAs); although, 3-D has a 
drastically different meaning for each company.

Tabula goes to market with its Spacetime architecture, which runs 
multiple times faster than the user application to pack FPGA user logic into 
time slots. Tier Logic moves configuration bits into a thin-film transistor 
(TFT) static random access memory (SRAM) layer for a FPGA or a single 
mask for an application-specific IC (ASIC) version, reducing the size of the 
interconnect, which solves cost and porting problems.

Both companies have impressive technology and will be successful. 
I think the market needs both solutions. My only consternation is what 
will “Xitera” (i.e., Xilinx and Altera) do? Are these companies going to 
take a piece of Xitera’s business, chopping price as is the nature of the 
semiconductor business? Or are their devices significantly attractive to 
expand their market, which is the ultimate goal?

Tabula was founded in 2003 and has raised $106 million to date 
from Greylock Partners, Benchmark Capital, NEA, Crosslink Capital, 
DAG Ventures, Balderton Capital, Integral Capital Partners and SVB 
Capital, and anticipates one more funding round prior to an initial 
public offering (IPO). The company has over 100 employees.

Tabula’s Spacetime 3-D programmable logic architecture uses time 
as a third dimension, dynamically reconfiguring logic, memory and 
interconnect at multi-GHz rates. The Spacetime compiler manages this 
ultra-rapid reconfiguration transparently. Tabula has over 80 patents 
granted around the Spacetime architecture, with over 70 pending. When 
compared to 40nm FPGAs, a 40nm Spacetime device will deliver 2.5x 
higher logic density, 2.0x higher memory density, 2.9x higher memory 
ports and 3.7x higher digital signal processing (DSP) performance.

Based on the Spacetime architecture and deployed on TSMC’s 
40nm process, Tabula’s ABAX devices will range in density from 0.22 
to 0.63 megaLUTs. All devices will have 5.5 megabytes of RAM, 960 
regfile blocks, 480 large RAM blocks, 280 medium RAM blocks, 920 
parallel inputs/outputs (I/Os), 44 phase-locked loops (PLLs) and 48 
serializer/deserializer (SerDes). The A1EC06 adds 1,280 multiplier/
accumulator blocks. Designed for a wide range of applications, 

ABAX devices will initially target the telecom, enterprise and wireless 
infrastructure markets.

ABAX A1EC04 samples will be available in Q3 2010 and will go 
into mass production in Q4 2010. Initial devices are already designed 
into tier-one customer applications.

Tier Logic was founded in March 2002 and has raised roughly $15 
million to date from Matrix Partners and Walden International. The 
company is very capital-efficient, developing silicon, tools and a process 
technology and securing initial orders for less than $20 million. Tier Logic 
has 25 employees in Santa Clara, California and 25 in Colombo, Sri Lanka.

Tier Logic separates user circuits and configuration circuits into 
3-D stacked layers. Reducing the configuration overhead from the base 
layers of silicon allows Tier Logic to produce smaller, denser, faster, 
lower power and more reliable FPGAs. In addition, once the design is 
stable, the programmable configuration circuitry layer can be replaced 
by a simple metal layer and turned into an ASIC version. Unlike any 
other type of ASIC conversion, the timing remains identical between 
the FPGA and ASIC.

Tier Logic’s 3-D FPGAs have a 1.8 to 3.5x advantage in gate density 
resulting from two factors: smaller footprint due to 3-D shift and 
higher logic efficiency from more configurability. Tier Logic utilizes two 
interchangeable process techniques to fabricate configuration circuits. 
The FPGA family uses reprogrammable TFT SRAM for configuration, 
while the ASIC family uses a one-mask, hard-wired customer bit pattern 
for configuration. The company has already been granted more than 50 
patents on fundamental 3-D circuit design, implementation, concepts 
and architectures, and has over 20 pending.

TierFPGA and TierASIC devices are fabricated in a 90nm copper 
CMOS process from development partner Toshiba. Over 20 real 
register transfer-level (RTL) designs from customers have already run 
through the conversion flow, achieving high utilization and beating 
competitors’ timing. ▪
Tabula
3250 Olcott St.
Santa Clara, California 95054
USA
(T) 408-986-9140
(F) 408-986-9146 
(W) www.tabula.com

Tier Logic
2975 Scott Blvd, Suite 215
Santa Clara, California 95054 
USA
(T) 408-970-9500
(F) 408-970-9599
(W) www.tierlogic.com

Cliff Hirsch (cliff@pinestream.com) is the publisher of Semiconductor 
Times, an industry newsletter focusing on semiconductor start-ups 
and their latest technology. For information on this publication, visit  
www.pinestream.com.
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Cleantech continued from page 34

Semiconductor content in automobiles and transportation 
infrastructure will continue to rapidly grow in the foreseeable future.

Lighting

Lighting is another 19th-century technology that has seen recent 
improvements in its efficiency and quality. Light-emitting diodes 
(LEDs) are continuing to improve in efficiency and, as a result, are 
replacing incandescent bulbs in many applications. Finer control 
of color and intensity have made LED-based lighting useful for 
applications, from handheld devices to large-screen TVs used in 
sports stadiums and concert venues. Each of these devices requires 
semiconductor components to control the lighting, therefore 
increasing the demand for chips that improve the intelligence and 
efficiency of LEDs. Established semiconductor players already have 
LED lighting solutions; however, constant improvements in the 
underlying technology for producing various colors have kept up 
the demand for newer chips to drive and control them. Advances in 
semiconductor materials for producing higher efficiency lighting will 
play an important role in the future of the lighting industry.

Energy Efficiency, Demand Response and Smart Grid

Thanks to the climate change movement, the vast industry that 
generates and distributes electricity has been undergoing a revolution 
in recent years. This has brought to light the ageing infrastructure 
and alternative strategies for improving peak capacity, generation 
and distribution efficiencies. Technologies that make the distribution 
grid smarter have attracted the most attention and funding in recent 
years. Smart grids promise to add intelligence to the electric power 
distribution grid and, consequently, improve its efficiency in the 
way IT has improved office productivity. Semiconductors naturally 
play an important role in this endeavor, with companies offering 
solutions that incorporate hardware, software and services which 
enable appliances, cars, houses and offices to communicate, making 
the entire grid more efficient.

The standards and methods used to achieve this are unsettled, 
but any viable solution will involve silicon transistors being used in 
communication networks. The standards that are likely to emerge 
will be from among the candidates that provide a proven solution, 

such as existing wireless telecom standards. Chipsets for these are 
relatively cheap and do not represent a new direction for technology. 
The higher semiconductor content in appliances will be dominated 
by integrated systems-on-chip (SOCs) that can handle several 
wireless communication protocols.

The utility industry tends to favor proven technologies due to 
reliability concerns and will choose technologies that are well tested 
in operating environments. This means that the measurement and 
networking technologies will be built upon existing hardware and 
software designs. Consequently, competition will drive down the 
system and component costs, making it of smaller incremental 
profitability to chip companies than the scale of anticipated rollouts 
suggest.

Conclusion
This article has examined the areas that fall under the term 
cleantech and considered the impact semiconductors will have on 
these areas. Many of these areas do not need fundamental advances 
in semiconductor technology to become viable, but require an 
economic reason strong enough to overcome established methods. 
The cleantech industry is in the process of consolidating, and the 
emerging players will be in a position to define the standards for 
the future. Semiconductors at the heart of IT solutions in cleantech 
will play a significant role in this sector. Automotive, transportation 
and lighting will need technological advances and creative solutions 
from the chip industry. Smart grids will drive semiconductor 
revenues upward, but are not likely to generate new advances in chip 
technology or launch new and profitable chip companies.  ▪
About the Author
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Power Management continued from page 25

Currently, integrated power management ICs use discrete inductors 
and capacitors which stay off the chip due to reasons previously 
described. At times, these are accompanied by discrete and efficient 
Schottky diodes. While there have been some demonstrations of 
power management circuits with integrated inductors,2 there is still 
much development needed to make them production-worthy, which 
may take several years to achieve. ▪
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The portion going to the cloud will have a different yardstick for 
ideal features, packaging and configuration compared to today. 
Consumers will derive benefits from devices such as cell phones and 
laptops that won’t need as much horsepower. And battery life will last 
longer if video is rendered on a connection in a server farm rather 
than on the device.

On the other hand, inside the cloud, densely packed clusters of 
servers and storage may turn out to be optimized by a different power/
performance/form factor model. The high virtualization of cloud 
computing opens the door for new packaging and more integrated 
server architecture as it scales. Someday this may be the predominant 
footprint for chips, rather than having it go into standalone servers, 
desktops, laptops and various mobile devices.

An example of one company addressing this is Advanced Micro 
Devices (AMD), which announced with partners OTOY and Super 
Micro Computer in March 2010 that it would bring its AMD Fusion 
Render Cloud products to market in Q2 2010. Designed to deliver 
thousands of concurrent HD games, remote desktops and live HD 
video streams to any Internet-enabled device, the new product enables 
server-side rendering of fully interactive HD content, taking the power, 
processing and storage pressure off the actual consumer device.

The Future of the Industry
Clearly, the cloud is not only going to change a semiconductor 
company’s customer base, but also how they satisfy customer demand. 
The race to create the fastest processor may be rendered moot with 
cloud computing. Instead, the victory may be creating a processor 
that conserves power and enables the integrated architecture features 
required for cloud fabrics at a low cost. 

Those businesses that will be best positioned to adapt will likely be 
those that have adjusted their portfolios and provided cloud computing 
service providers with the products they need. They’ll understand what 
the cloud looks like, enabling them to better understand their future 
customers. And they’ll shape go-to-market strategies around what will 
be a shifting set of assumptions about the future marketplace.

Intel is moving in this direction. In a story published by Forbes in 
January 2010, Intel said that they see the move to cloud computing 
as “one of the biggest opportunities in computing history.” They 
view the transition to cloud computing as a boon to potential new 
sales. But their future customer isn’t necessarily the traditional 
end-user enterprise, but instead cloud computing service providers 
with enormous data centers filled with homogenous technology 
architectures. Of course, the downside is that there will be less 
demand for their long-time bread-and-butter products—servers and 
server chips. As demand drops, prices drop and, consequently, lower 
the market profit levels for server chips.

 Intel is by no means the only one eying the cloud computing 
market’s potential. With a level playing field offered by a new 
computing model, it’s almost a throwback to the early days of 
technology competition. Chip companies can sell directly to cloud 
service providers, cutting out the “middleman” of server companies. 
This offers chip companies the opportunity to make specialized cloud 
chips and move the point of differentiation to the cloud instead of 
enterprise servers. 

For those in the consumer market, the opportunities and 
challenges are as great. As with those who have long served the 
enterprise market, those chipmakers who have supplied consumer 
devices have long focused on speed as their point of differentiation. 
But if much of the capacity and processing issues are transferred to 

the cloud, chipmakers will need to create products that better suit the 
new needs of consumer devices.

In anticipation of this major shift, there are a few key strategies 
that semiconductor manufacturers and suppliers should consider 
implementing: 

▪▪ Recognize and anticipate significant changes in demand levels 
for enterprise computing, with cloud service providers moving 
into position as the dominant buyers in the marketplace for 
computing infrastructure.

▪▪ Work with the growing needs of cloud computing service 
providers to adapt product requirements, and focus, in 
particular, on the density and high virtualization of cloud 
computing architectures.

▪▪ Shape the product set designed for end-users and consumers 
around the needs for remote accessing and processing from 
cloud computing service providers, not intensive “end-node” 
computing.

With the increasing adoption of cloud computing, those 
semiconductor businesses that have the foresight to identify and act 
on the inevitable changes coming to their industry will be better 
positioned to profitably meet customers’ needs in the future. The 
cloud doesn’t have to signal a threatening storm, but it is gaining 
momentum as a force to be reckoned with—and it’s headed in your 
direction. ▪
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Military Applications continued from page 20

into consideration the organization’s process longevity history and 
their stated commitment to future support.

Even More to Onshore
While all of the issues covered here are relevant to military applications, 
there are a number of reasons why commercial applications can also 
benefit from onshore custom foundry services. 

High on this list is the protection of valuable IP. As many 
companies have learned, choosing a low-cost offshore foundry 
partner does not always guarantee such protection, and many more 
are nervous about the offshoring trend for this reason. Dealing 
with an onshore partner who can demonstrate commitment to 
IP protection through strong military capabilities is increasingly 
attractive to such companies. 

Finally, outside of the issues of technology, support, services, 
compliance, IP protection and supply security we should not 

forget that there are other factors that can tip the balance in 
favor of the onshore route. From a logistics perspective, there 
may be the opportunity to reduce shipping costs and lead times, 
while also creating strong working relationships, minimizing 
misunderstandings and ensuring that potential problems are 
quickly rectified. ▪
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“3-D ready” set-top box (STB) ICs. With recent debate concerning the 
health effects associated with 3-D technology, do you expect it to remain 
an exciting emerging market? What will be needed to accelerate the use 
of 3-D applications?

A: Consumers have shown great interest in 3-D entertainment, 
and our customers are looking for this capability in the chipsets they 
want to buy. We need 3-D content, so this market will take off. 

The two factors that will accelerate the use of 3-D television and 
entertainment are the increasing availability of 3-D content and the 
increasing affordability of STBs and TVs that display 3-D content. 
We saw a similar ramp in the high-definition (HD) market, and we’ll 
see that ramp in the 3-D market as well.

The increased adoption of 3-D applications will stem from 
native 3-D content that is increasingly produced as well as from 
self-produced 3-D content enabled by stereoscopic camcorders, 
cell phone cameras and features that add a pseudo third 
dimension to existing 2-D content. The user interface will also 
exploit 3-D displays.  

Q: STMicroelectronics has promoted creating a sustainable business 
through green practices long before the industry took notice of its 
importance. How has the company helped customers and the industry 
reduce its environmental footprint?  

A: ST’s products strive to consume less power when active and 
are extremely energy-efficient in standby mode. In addition, our 
products make the systems in which they are used in increasingly 
efficient. Over the last 15 years, ST has reduced its consumption 
of water and electricity by 50 percent and 70 percent, respectively. 
Furthermore, we have reduced the waste and carbon dioxide (CO2) 
generated for each wafer of equivalent diameter produced by 15 
percent and 70 percent, respectively.   

In addition to the environmental benefits of consuming less 
energy and water per unit of production, and producing products 
that help our customers consume less energy, our environmentalism 
has produced significant bottom-line benefits. For example, ST’s 
total savings and net savings in 2008 were an impressive $303 
million and $262 million, respectively. And total savings from 2000 
to 2008 exceeded $1 billion. These are extraordinary results, and we 
are exceptionally proud of our environmental achievements, proving 
that “green is back.” 

Q: ST’s Chief Executive Officer Carlo Bozotti is a member of the 
European Commission’s key enabling technologies (KET) initiative 
which seeks to improve European competitiveness in high-technology 
industries. What areas do you feel Europe currently excels in and can 
leverage to command greater global share?

A: European companies will continue to lead in competitiveness, 
developing vital technologies in the automotive, communications 
and industrial fields and bringing these technologies to market. 
From the days of Gottlieb Daimler, who is widely credited with 
founding the automotive industry, Europe has always been a leader 
in the automotive market. Think of the leading automotive names, 
and many of the names that quickly come to mind are European. 
And these companies are supplied by other European leaders such as 
ST. Europe has experienced similar success in the communications 
market. Again, think about who the largest manufacturer of cell 
phones is. Europe has also done extremely well in the industrial 
market.

There is also a range of emerging markets wherein Europe’s 
expertise can be applied for the benefit of the European and global 
society. These markets include energy conservation and healthcare. 
Europe has a strong interest in addressing the aspirations and 
expectations of its people and of those around the world in these two 
areas by using its broad, multi-disciplinary science and technology 
research; tradition for collaborative research; and its leading system 
companies. First, we need to ensure that energy is consumed as 
efficiently as possible to allow the world’s nearly seven billion 
people to develop their societies to their fullest capabilities without 
exhausting the world’s energy resources. And our efforts in healthcare 
are meant to enable people to live life to the fullest while keeping 
costs under control and medical resources—doctors, hospitals and 
labs—operating efficiently. European medical applications that show 
promise include remote patient monitoring and disease diagnosis, 
which take a doctor’s observation skills and technologies from 
hospitals, offices and labs directly to the patient. One particular 
technology that can contribute to these capabilities—and in which 
Europe is in a very strong competitive position—is MEMS. ▪

STMicroelectronics continued from page 26
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Automotive Design continued from page 3

Energy Metering continued from page 28

Figure 3. Standard and Multiplexed AFE Architecture for a Three-
phase Energy Meter
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Architectures using a single ADC with a six-input multiplexer for 
three-phase energy meters are also available. They allow for sequential 
conversion of the currents and voltages of the three phases (e.g., 
phase 1 current, phase 1 voltage, phase 2 current). Nevertheless, the 
presented architecture which uses two ADCs offers the following 
advantages in comparison:

▪▪ Range specification can be higher since each ADC has only 
three multiplexed inputs.

▪▪ Voltage path requirements are less constraining than current 
path requirements, which allows a lower accuracy ADC to be 
used for voltage measurements.

▪▪ No extra phase shifting is introduced since voltage and current 
are converted simultaneously.

▪▪ Easier implementation of the digital part.

Advanced Modeling Techniques for Guaranteeing 
SOC-level Performances 
Even if the AFE achieves the required performance, the SOC 
performance at the system level cannot be guaranteed since AFE 
performances can be degraded by poor peripheral components and 
integration within the rest of the SOC. To guarantee SOC performance 
and yield, the AFE must be validated with the peripheral components 
required by the ADC (e.g., clock, reference voltage). To perform this 
simulation in a short amount of time, the following are required: an 
appropriate electronic design automation (EDA) solution allowing 
for multi-domain and multi-level simulation; libraries of high-level 
description models of electronics (e.g., PGA, ADC and digital-to-
analog converter (DAC)); and peripherals (e.g., clock, references, 
power management and sensors). In energy meter applications, there 
are four sources of inaccuracies in peripheral components that must be 
taken into account to avoid performance degradation:

▪▪ Clock jitter: A jittered clock has two or three subsequent periods 
which are not equal over time. In ΣΔ modulators, the input 

signal is sampled at the clock frequency, introducing noise in 
the sampled signal and, consequently, reducing ADC SNR.

▪▪ Reference voltage noise: The reference voltage gives a clean 
voltage to the ADC. Its noise level should be specified to avoid 
an increase of the ADC noise floor. 

▪▪ Reference voltage temperature drift: ADC gain is sensitive to the 
voltage reference level which in itself is sensitive to temperature. 
Since a power meter should give the same billing in the winter 
and summer periods, the voltage reference temperature drift 
must be accounted for to minimize the ADC gain variation 
(about 10–50 ppm/°C in class 0.1).

▪▪ Anti-aliasing filter mismatch: The anti-aliasing filters shown 
in Figure 1 are required in front of any ADC to avoid the 
aliasing of high-frequency components present in the power 
lines. The mismatch value of the RC external components 
gives a mismatch on the low-pass filter cut-off frequency, and 
thus a phase error between the voltage and current path. For 
example, 10 percent-accurate external components can cause 
a phase error of about 0.5°, and thus an error in the power 
measurement of about 1.5 percent.

Using this approach provides the means to check that peripheral 
component specifications are suitable to meet the specific SOC 
requirements and highlight possible poor integration. 

Conclusion
Integrating high-performance AFEs in energy meter SOCs is now 
practicable, but it requires close cooperation between the SOC 
integrator and ViC provider to guarantee standard compliance and 
appropriate yield. A multiplexed architecture integrating a new filter 
approach overcomes the performance limitations of conventional ΣΔ 
modulators, making the AFE for SOC three-phase energy meters 
more cost-competitive in terms of area and power consumption. ▪
About the Author
Christian Domingues began his semiconductor career at the Techniques 
of Informatics and Microelectronics for Integrated Systems Architecture 
(TIMA) laboratory, where he worked as an analog research engineer 
for two years. In 2006, he joined Dolphin Integration as an analog 
engineer, working in the field of high-performance measurement ΣΔ 
ADCs. Domingues received a master’s degree in microelectronics and a 
Ph.D. in analog ICs and microelectromechanical systems (MEMS) from 
the Polytechnical National Institute of Grenoble (INPG) in France in 
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jazz@dolphin-integration.com.
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3-D continued from page 39

Figure 4. Which Functions Will You Integrate in a Die Stack?

+ Mem + Mem + Mem + Mem + Other
Logic       Logic      Logic      FPGA     Logic      Logic

+Analog   +RF                      +FPGA    +Sensor

14

2

5

11

(Multiple choices !)

Memory  Mem

4

1
1
1
1

1
1

4

1

1

9

1

Mem +

1
1

2

1

3

6

14

1

1

2

3

2

5

1
1

1

2

1
1

1
1

2

2

3

2

12

1

1

3

2

5

> $1B

$100M - $1B

$10M - $100M

$1M - $10M

< $1M

Unknown Company Size

This survey clearly shows that memory will be ubiquitous. The 
ability to combine heterogeneous die allows designers to integrate 
much more memory in a stack versus in a SOC, which makes 3-D 
ICs both area-efficient and low-power.

5. Integration of Passives – In addition to mixing die from different 
processes, 3-D stacks also allow the designer to integrate passives in 
the stack (e.g., mount them on the substrate very close to the die 
stack or add them to an interposer) and achieve very high-quality 
inductors, LC tanks or blocking capacitors.

Figure 5. Integration of Which Passives in Your Stack?
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See 3-D page 46

Consumer Focus continued from page 16

fabrication facilities and technologies.  
The fabless product development model complements this 

convergence in semiconductor technologies through broadening 
product-level innovation. Through a focus on circuit and 
system design instead of manufacturing technology for product 
differentiation, reaction to consumer demand for value becomes 
increasingly responsive. And this convergence in turn increases the 
efficiency of the semiconductor industry through consolidation for 
both manufacturers and fabless design houses. Particularly in the case 
of RF semiconductors, the fabless model encourages a move away 
from the reliance upon sole-sourced single-point-of-manufacturing 
supply of critical components that has driven consumer electronics 
OEMs crazy for two decades. The success of companies such as 
Atheros and Broadcom testifies to the importance of the fabless 
semiconductor model in the face of the always increasing demands of 
communications technologies.

The transformation of the RF physical layer away from 
exotic technologies to silicon-based manufacturing signals the 
final inflection point in the expansion of wireless multimedia 
communications for consumer electronics. Silicon-based RF front-
ends represent “the third wave” of silicon, following the path of 
microprocessors and analog signal processing towards system-
level functional integration, widely available wafer capacity and 
industry-standard product design techniques. As such, RF front-
end functionality continues the evolution from its reputation as 
temperamental “black magic” to a readily available, value-oriented, 
highly manufacturable portion of wireless connectivity solutions. In 
addition, silicon-based RF PAs and front-ends enable consolidation 

in the consumer electronics sector of the semiconductor industry, 
resulting in a leaner, stronger semiconductor foundry sector and 
increasing opportunity for innovation in RF front-end product 
technologies from fabless companies. In these ways, the consumer’s 
shift from a focus on high-end features to value-driven pricing in 
electronic products has driven a necessary evolution in RF front-end 
manufacturing to silicon-based technologies. The result: increased 
satisfaction of the consumer’s seemingly unbounded imagination for 
“wireless multimedia everywhere.” ▪
About the Author
John’s 25 plus years in the wireless semiconductor industry extend across 
the disciplines of engineering, marketing and executive management. 
John joined SiGe Semiconductor in 2006 and currently serves as vice 
president of corporate and business development. He has spent the last 
13 years working on products and technologies related to improving 
the performance and manufacture of RF PAs for mobile wireless 
communications. Prior to joining SiGe Semiconductor, he was the chief 
executive officer and president of Xindium, a company providing RF 
PAs for next-generation mobile handsets and terminals. Previously, he 
founded Vincio, a marketing consultancy serving wireless communications 
component developments with clients ranging from Xerox Palo Alto 
Research Center to GaN RF power transistor pioneer Nitronex. John was 
also a founder and vice president of marketing for Tropian, a company 
that developed a revolutionary approach to improving the efficiency of 
mobile phone RF PAs. John holds a B.S. degree in electrical engineering 
from Santa Clara University. You can reach John Brewer at jsb@sige.com 
or 503-453-2765.
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6. How Many Die Will be Combined in a 3-D Stack? – While the 
answers vary from two to six layers (also called “strata”), the lower 
and the higher number of layers appear most likely. 

Figure 6. How Many Die in Your Stack?  
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7. 3-D/TSV Design Services Initially – More than 33 percent of 
respondents plan to use a design service to get started with 3-D stack 
design. 

Figure 7. Rely on a 3-D Design Service Initially?
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8. Packaging for 3-D/TSV Stacks – 91 percent of respondents plan 
to use flip-chip technology to mount 3-D stacks. Nine percent have 
PoP in mind, while four percent mentioned quad flat package (QFP) 
or simply “other.”

Figure 8. Which Packaging Technology for the 3-D Stack?
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Conclusion
While most semiconductor vendors replied to the application-specific 
questions, only about 25 percent to 33 percent of respondents 
(about 10) replied to the EDA questions. Therefore, the results 
are not statistically significant and not published here. This clearly 
indicates that 3-D/TSV design tools and EDA vendors’ capabilities 
for this segment are not yet widely known. EDA vendors as well 
as their customers will need to invest in education and hands-on 
designer training before the industry can fully benefit from 3-D/TSV 
technology.

GSA’s EDA Interest Group will continue contributing ideas and 
efforts to accelerate EDA tool development and with it the market 
acceptance of 3-D/TSV technology. EDA firms, semiconductor 
vendors, outsourced semiconductor assembly and test (OSAT) 
companies and others are invited to contribute to this initiative. 
Contact Herb Reiter, EDA Interest Group chair, at herb@eda2asic.
com or Kristen Pillans at GSA (kpillans@gsaglobal.org) to join the 
EDA Interest Group or one of the technical working groups that will 
be formed in early 2011. ▪
About the Author
Herb Reiter is president of eda2asic Consulting Inc., a firm he founded in 
January 2002. eda2asic focuses on introducing new EDA tools, intellectual 
property (IP) and other products/services that help semiconductor vendors 
reduce IC design time, power dissipation and unit cost. Prior to starting his 
own firm, Herb worked at Barcelona Design, Synopsys and Viewlogic. Before 
joining the EDA industry, Herb experienced for 20 years how important IC 
design productivity is for the semiconductor industry. In his technical and 
international business roles at application-specific IC (ASIC) and field-
programmable gate array (FPGA) vendors VLSI Technology and National 
Semiconductor, Herb managed market research, new product introductions 
and alliances. Herb has chaired GSA’s EDA Interest Group since May 2008. 
You can reach Herb Reiter at herb@eda2asic.com.
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Figure 2 shows how to arrange each of these cores by function 
and protocol interface. The key in Figure 2 displays the various 
protocols of each core in the system. In this particular block 
diagram, the interface to the cores includes Open Core Protocol 
(OCP) and Advanced Microcontroller Bus Architecture (AMBA) 
interfaces, Advanced eXtensible Interface (AXI) and Advanced High-
performance Bus (AHB). 

The cores are grouped in a way that will maximize performance 
and minimize gate count. Cores are organized into masters and 
slaves that are connected via an interconnect matrix. Master cores 
can be connected directly to the interconnect matrix and given their 
own dedicated connection for maximum performance (typically 
the CPU) or via AHB master layers to optimize gate count (shown 
along the top of the interconnect matrix). The same is done with 
slave cores. Some cores such as memory are connected directly to 
the interconnect matrix and others are connected via AHB slave 
branches to maximize gate count (shown along the bottom of the 
interconnect matrix). The grouping of cores into various layers and 
branches is done to maximize data movement through the system 
and to optimize memory access.

Figure 2. System Block Diagram Organized by Function and Protocol
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Figure 3 is a screenshot of an actual on-chip network capture tool 
that guides the user through this process. With this tool the user 
only has to define the type of interface on each core shown in the 
graphical interface (upper half ). And information about how these 
cores are connected, clocking information and QoS is shown in the 
tabs (lower half ). The tool also allows for optimization of the overall 
system either for gate count, performance or power. Without being 
an interconnect design expert, using this methodology literally cuts 
design time from months to days. 

Figure 3. On-chip Network Capture Tool

Conclusion 
The performance and complexity of SOCs will clearly continue 
to increase as consumers demand better broadband mobility and 
feature-rich products that are connected in the home. With this heavy 
convergence of technologies, most semiconductor manufacturers 
must rely on third-party IP to cost effectively compete in these 
markets. As a key platform methodology, on-chip network IP enables 
rapid execution of complex SOC designs and establishes a platform 
for reuse that greatly simplifies the next design, which is proving 
important to the industry. As well, this methodology allows design 
teams to focus critical resources on developing value-added features 
that give their products a competitive edge and provide the electronic 
capabilities consumers crave. ▪
About the Author
Frank Ferro is the director of marketing for Sonics Inc. He has more than 
25 years of experience in the semiconductor industry and has worked 
extensively in the communications and consumer electronics fields, with 
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IP Innovation continued from page 11

Networking continued from page 32

update. The defense communications waveform could be based on an 
industry standard if a customizable implementation of it was available. 

Conclusion
A universal device approach would significantly simplify cellular 
handsets. The idea of replacing risky, expensive and time-consuming 
custom hardware with a configurable processor platform has major 
implications for wireless design and development.

Next-generation wireless mobile technology known as MVR 
is an enabling solution for multiple products and applications 
with the potential to drive a dislocation in an exploding industry. 
This could mean that a dream is realized within modern wireless 

business constraints: Every electronic device will have access to the 
information it needs, when it needs it. ▪
About the Author
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